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HIGH SPEED ELECTRICAL TRACTION. 


Wuen the Manchester and Liverpool Railway was opened, 
it is said that the Planet, driven by George Stephenson 
himself, conveyed the injured Huskisson, who was run 
over by the Rocket, at a speed of 36 miles per hour to 
Eccles. Certain it is, as we have been informed by a gentle- 
man who stood on the embankment and saw the engine pase, 
that the speed was very high. In less than 20 years after 
that, the Great Western Bristol express was doing its Bristol 
journey at a rate of speed never since attained for a long con- 
tinuous run, unless it be during the past few days to Scotland 
by the northern expresses, and during the railway mania, trains 
with Bills and witnessesare said to have been rushed along at 80 
miles per hour. In short, the steam locomotive has remained 
practically stationary as regards speeds for half a century. 
It attained its maximum as soon as capital was forthcoming 
to build it well, and it had a road to run upon safely. Are 
we, in face of a long and arduous experience, to jump to the 
conclusion that a new system of revolving the engine wheels 
is going to give us easily speeds of 100 and 150 miles per hour. 
We do not wish to deny the possibility of higher speeds, but we 
do not think the cause of electric traction is well served 
by arguing so very much upon speed lines. Indeed, this 
question of speed is not the crux of the matter at all. If 
it would add a half of 1 per cent. to the dividend of the 
Great Northern Railway to lay down electric traction for 
their main line expresses it would be done to-morrow. What 
prevents heavy work being done in electric traction are the 
difficulties which would be met with. 

Inthe first place, all apparatus in which electricity playsa part 
is much more likely to get out of order than mere mechanical 
devices. Fancy an electric motor or a dynamo being capable of 
running in the same dirty and leaking condition that we have 
all seen small steam engines peaceably carrying on their 
duties in mines, quarries, and elsewhere. Improper as such 
dirty conditions may be, they are evidence of the reliable 
nature of the machinery, and the comparative ease with 
which mechanical appliances may be kept in some sort of 
going order. 

In an electric line, where so much depends on a single 
central station controlling a whole section, the risks are 
much greater. Something goes wrong centrally, and a 
general paralysis ensues over the section, much as when a 
brain centre is injured, and all the bodily functions con- 
trolled by that special centre cease duty. A steam loco- 
motive goes wrong, and it is hauled away by another one, 
or, if circumstances demand it, it is flung down the em- 
bankment to make room for the fast express, the passengers 
in which rather enjoy the sight of a wreck in which 
no one is hurt, and no line is blocked; but they 
would feel differently if there were a paralysis of nerve 
centre, and not simply a single finger joint amputation, 
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which is the case where one steam locomotive fails. 
Our fear is, and undoubtedly it is shared by men like 
Sprague, that an undue haste in equipping main lines 
for long distances with electrical traction will be a 
mistake, and will do as much to discredit the art as did the 
electric light mania of a few years ago to set back electric 
lighting in England. When, therefore, Mr. O. T. Crosby is 
reported in the New York Electrical Engineer to be talking 
about the maximum recorded speeds of the steam and electric 
locomotive as 112 and 120 miles per hour, respectively, we 
say that he had better leave such figures severely alone. No 
locomotive mun really believes the 112 miles, nor do we 
credit the, 120 miles of Mr. Crosby. The equipment 
of the Baltimore. and Ohio Railroad with a special 
electrical locomotive of great size and weight is of 
interest. It is intended to work a badly or non-venti- 
lated tunnel, and is quite in place for this particular 
duty. But do not let us overlook that when one of them 
was tried the other day the trolley became welded fast to the 
conductor, and two steam engines had to be brought along 
to do its work. The field for electricity is large; it is 
growing ; but too great haste is extremely undesirable, and 
we shall continue to protest to our utmost against claims 
and assumptions that have an insufficient reason or an un- 
satisfactory basis of fact to back them up. 


THE PRODUCTS OF COMBUSTION OF 
COAL GAS FROM A HYGIENIC POINT 
OF VIEW. 


WHEN a man begins to recognise that he is approaching the 
end of his career, he is often at pains to compile an Apologia 
sua vitae, for it isa trait in human nature to desire to be 
thought well of by your contemporaries. Now, there is 
plenty of human nature in public companies, and those which 
are interested in the production of coal gas possess a fair 
share of it. It is not for us to lay it to them as a fault; but 
we can hardly help noticing that the number of obviously 
inspired apologies for this illuminant is increasing fast. 
Quite an inundation of them appears to be threatening, and 
we may be forgiven, perhaps, for venturing to express the 
devout hope that we may survive the flood. If, however, the 
papers which have appeared recently in the Journal fiir 
Gasbeleuchtung, and have been gratefully appropriated by the 
Gas World, are a sample of the kind of “ freshets ” which 
we may expect, there will be no need for the electric lighting 
interests to make unto themselves an ark of refuge. 

Under the title of the present article, the Journal fiir 
Gasbeleuchtung has recently reprinted a paper by Prof. H. 
Chr. Geelmuyden, which was originally contributed by him 
to the Archiv fiir Hygiene, 1895, Vol. xxii... No.2. The 
Gas World follows suit with a rather weak translation. The 
professor’s work, which is described in this paper, involved 
an investigation which ke carried out in the laboratory of 
the Physiological Institute of the University of Christiania 
on the products of combustion of coal gas. It may be re- 
marked, that this was done at the suggestion of the manager 
of the Christiania gas works, Mr. O. Phil. History, how- 
ever, is silent as to who furnished the subsidy, yet that could 
not have been a very unimportant detail, inasmuch as the 
experiments occupied six months, 


We cannot bore our readers with all the data which were 
accumulated during this laborious investigation. Many of 
them appear to us to be beside the point, and calculated 
only to impress the reader with a due sense of abstruseness, 
We shall, therefore, only notice the chief admissions. 

Primarily, attention must be called to the admission that 
gas, if it escapes from pipes, is a powerful poison. Place 
this side by side with the unfortunate fact that the loss from 
leakage in the mains is notoriously enormous, and that no 
household installation burns all the gas that passes through 
the meters, loss taking place at every tap, and we may form 
a dim conception of the extent to which the vendors of gas 
poison the air of our towns and cities, and vitiate the atmo- 
sphere of our homes, even before they permit us to burn it. 

Those who use gas know too well that the worst effects 
are produced where gas is used as a heating and cooking 
agent in confined rooms. Every householder, whom necessity 
drives to the use of agas stove, even of the most improved 
type, will bear us out in thisstatement. Prof. Geelmuyden, 
acting, doubtless, under instructions, bilked this part of the 
investigation, and the (‘as World supports him, claiming that 
in such cases the products of combustion, whatever they may 
be, should always be taken off by a chimney, and therefore 
do not come into the question at all. Now, if this should be 
done when gas is used for heating, and when every stove is 
designed to produce as complete combustion as possible, the 
Bunsen principle being invariably relied upon, how much 
more would it seem necessary that the products of combus- 
tion, when gas is used for lighting under circumstances in 
which the combustion is not complete, should be also taken 
off by means of the chimney. Moreover, what is the per- 
centage of cases, we wonder, in which, gas being installed for 
heating and cooking purposes by the company interested, and 
the stoves being let out on hire, or sold by the same com- 
pany, the company’s engineers make any arrangements at all 
for leading the products of combustion away up the chimney. 
We venture to claim that the percentage is so small as to be 
negligible. 7 

In his experiments on the products of combustion of coal 
gas, when used for illuminating purposes, Prof. Geelmuyden 
did not, in our opinion, attach sufficient importance to the 
amount of sulphurous acid in the products of combustion. 
True, he estimated it as equal to 0°687 grain per cubic foot 
(which looks, comehow, better than 687 grains per thousand 
cubic feet ; yet he adopted this notation for the composition 
of the gas defure it was burned), but made simply the re- 
assuring statement that this acid in the air, within certain 
limits, which he does not trouble to define, is quite innocuous 
to health. The other ingredients, such as carbonic acid, 
carbonic oxide, hydrocyanic acid, arsenic, and similar trifles, 
are dismissed as insufficient to affect health, and of no 
importance. There are few people, however, who know the 
significance of these substances, who will be satisfied with the 
professor’s airy dismissal of them. If there is any danger, 
he argues, blame the ventilation. 

After giving some rather unwarrantable comparisons re- 
garding cost, in which, as might be supposed, the electric 
glow lamp appears to great disadvantage, Prof. Geelmuyden 
rather mildly, yet impudently, claims in the sentence imme- 
diately following these comparisons, that “gas is no worse, 
from the hygienic point of view, than the other means of 
lighting.” This statement is either deliberately careless, or 


: 
r 
i 
| 
| a 
| sl 
t] 
di 
m 
he 
(1 
th 
ta 

of 
E. 
ha 
an 
So 
ioc 
cre 
| a ( 
sol 
is 
val 
an 
bei 

of 
abc 
Wil 
vi 
0°0 
Ab 
reg 

of 
the 
soli 
me 
det 
req 
‘the 
Th 
| rep! 
gas 
| be 
giv 
whe 
Thi 
look 

the 

the 

ing 

the 
part 
sour 
to th 

and 


Vol. 37. No. 928, Avaust 2, 1895.] 


THE ELEOCTRIOAL REVIEW. 123 


deliberately something else, since the hygienic effect of electric 
glow lamps upon the air of the room was, for doubtless obvious 
reasons, not investigated. 

We have dealt with this paper at rather greater length than 
it deserves, because it has been made much of by the Gas 
World, and will, doubtless, be quoted in many directions, 
and read by many consumers of light. We warn such con- 
sumers not to permit themselves to be hoodwinked ; and if 
they reflect for a moment, we feel confident that they will 
not. An ounce of experience is worth volumes of such 
“scientific investigations ” as those out of which the gas 
monopolists make so much capital. Jt is little use en- 
deavouring to persuade a man that his gas only contains so 
many thousand parts of a grain per cubic centimetre, when 
he will reflect, if he is wise, that “it is an old observation 
(we are row quoting from Prof. Geelmuyden’s own paper) 
that the air in a room lit by gas becomes unpleasant and 
oppressive ; that it acquires a disagreeable smell, and irri- 
tates the mucous membrane of the larynx and wind-pipe.” 


Ir is a fact, not, perhaps, too well known, 
that a cell consisting of a zinc and plati- 
num plate or wire, immersed in a solution 
of iodine in potassium iodide, gives a definite and constant 
E.M.F., the zinc being dissolved at the expense of the 
iodine surrounding the platinum plate. Mr. A. P. Laurie 
has recently been investigating the E.M.F. of such a cell, 
and his results have been communicated to the Chemical 
Society. He finds that on diminishing the strength of the 
iodine solution the E.M.F. gradually falls off, the rate in- 
creasing as the iodine becomes very dilute ; the E.M.F. for 
a 0'1 per cent. solution being 1°460 and for a 0-001 per cent. 
solution 1°369 volts. If potassium iodide, free from iodine, 
is used, an E.M.F. of about 1°172 volts is obtained. This 
value is uncertain, and varies for different platinum wires 
and at different times for the same wire, the highest values 
being obtained with a wire boiled in soda. On adding a trace 
of iodine (0°0001 per cent.) the E.M.F. at once rises to 
about 1°320 volts, the reading differing slightly for different 
wires ; and on increasing the amount of iodine the E.M.F. 
goes on rising, the reading rapidly approximating until before 
0001 per cent. is reached the readings are all the same. 
Above this value the E.M.F. rises more slowly, but with 
regular movements, consequently the E.M.F’. becomesa measure 
of the strength of the solution. Mr. Laurie proposes to use 
these results for measuring the rate of diffusion of very dilute 
solutions of iodine, and has made some preliminary experi- 
ments in this direction. Incidentally his results show that 
determinations of the E.M.F. betweeen metals and solutions 
require in certain cases to be made with considerable care if 


The E.M.F. of an 
Iodine Cell. 


the results are to be of any value. 


Pror. Dewar in a recent issue of the 

The Liquefaction of Philosophical Magazine, has a paper, of 
which he has kindly favoured us with & 

reprint, dealing with his researches on the liquefaction of 
gases. Much of the paper is polemical, and it will probably 
be admitted by all who read it that Prof. Dewar succeeds in 
giving a very good account of himself to those of his critics 
who have confronted him with the researches of Olszewski. 
This scientist himself has recently complained of being over- 
looked by Prof. Dewar and has asserted that the only part of 
the latter’s work which is really original is his researches on 
the magnetic properties of liquid oxygen. n closely study- 
ing these polemics, however, it appears that it is the form of 
the apparatus that is in dispute, and not the result of any 
particular experiment. Prof. Dewar quotes from various 
sources (amongst them some of Olszewski’s own contributions 
to the Philosophical Magazine), ¢.g., the Moniteur Scientifique, 
and succeeds in making his case good. What we really want 


in order to settle this knotty question of priority is an 
English reprint of the papers on low temperature researches 
which have been written by Wroblewski. Until these papers 
have been carefully considered Olszewski cannot be allowed 
to claim general priority in everything relating to low tem- 
perature research, although everyone will admit that he has 
done good work in the determination of the pressure and 
temperature relations of the liquid gases. 

THOSE who are interested in what may 
be termed the thermo-dynamics of galvanic 
polarisation, should not fail to study a 
paper jointly written by Hans Jahn and Otto Schinrock, in 
which they elaborate definite equations for the cathodic, the 
anodic, and the total polarisation of a solution. They claim, 
and justly too, we think, that these formula are not based 
upon theoretical imaginings, but are warranted by the facts 
at present known to physicists concerning polarisation. If 
these formule be accepted, it will follow as a natural cor- 
sequence that if the potential difference between a metal and 
its solution be subtracted from the total polarisation, the dif- 
ference is constant in the case at least of the strong oxy-acids. 
Fortunately experimental data already bear out this conclu- 
sion, whence it may be argued that the formule are true 
expressions. In their paper, which may be found in the 
Zeitschrift fiir Physikalische Chemie, 1895, xvi., pp. 45—71, 
the authors calculate the electromotive force of various gal- 
vanic “chains,” and place them for comparison sake along- 
side of the experimental values of their E.M.Fs. Theo- 
retically, also, they arrive at an experimental conclusion of 
Lé Blanc’s, namely, that under similar conditions all oxy- 
acids should show the same difference of potential at the 
commencement of the evolution of gas, whilst the polari- 
sation should be independent of the concentration. Although, 
they conclude, the nature of the electrode should affect the 
polarisation, the size of the electrode should not effect the 
final value of the polarisation. In the case of salt solutions, 
the authors find that similar laws hold good, the polarisation 
increasing with the polarising E.M.F., and being quite inde- 
pendent of the concentration. Finally, they conclude theo- 
retically that the polarisation of dilute solutions of bases 
should be equal to that of dilute solutions of acids, and 
point out that experimental values obtained with solutions of 
caustic potash and soda, of ammonia, ethylamine and die- 
thylamine tend to justify their theory. 


Galvanic 
Polarisation. 


Proresson Mincurn has succeeded in 
producing an improved form of selenium 
cell, so sensitive that it shows a measurable 
deflection on the electrometer when the light of a star is con- 
centrated on it by a telescope. In his description of this 
instrument in Nature of July 11th, he states that he has 
measured tine electromotive forces of the lights of Jupiter, 
Saturn, Vega, Arcturus, Regulus, Procyon, and some other 
stars. The light of Vega concentrated by a 2 feet reflector, 
gave a slightly greater deflection than the light of a candle 
placed at a distance of 9 feet. The cell is made by enclosing 
a piece of aluminium wire about one millimetre in diameter, 
in a glass tube. One end of the wire is flush with the end of 
the tube, and on this end is deposited a thin layer of selenium 
made very sensitive by a special process of heating and cool- 
ing. The aluminium wire is connected to a platinum wire 
which passes out at the other end of the tube, and is con- 
nected to one terminal of the electrometer. The other 
terminal of the electrometer is connected to a bath of «enanthol, 
in which the end of the tube coated with the selenium layer 
is immersed. The improvement in Professor Minchin’s 
present seleninm cell consists in preventing contact between 
the liquid and the aluminium wire by the use of the glass 
enclosing tube, and thereby preventing local currents 
and leakage. When ‘the instrument was employed for mea- 
suring the relative “ magnitudes” of stars, the results were 
found to coincide very closely with those obtained by the 

hotometric method. If the distance of a star is known, its 
intrinsic energy, i.¢., the quantity of energy which it radiates 
into all space, can be determined by this instrument. The 
square of the observed E.M.F’. is the measure of the energy 
incident on the cell. 


Electrical Measure- 
ment of Starlight, 
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THE DESIGN OF TRANSFORMERS. the other, Ca, is called the “ watt current ” or power current, 
and is in step with the primary volts. 
By GEORGE ADAMS. Now, cy = Ven? + 6,2. 
And 


(Concludel from page 95.) 


We may now estimate the iron losses. 
The a be volume of the iron core is 8 x 12 x 31 = 2,976 This refers to the crest of the current wave; to obtain the 


cubic inches. effective or dynamometer current we must divide by the / 2, 
Taking 80 per cent. of this to be solid iron, we have 2,382 — then = 565 8 ! 
he curve, fig. 5, is reprodu rom a curve plot 
Mr. Gisbert Kapp from tests made by him on transformer 
iron, and is probably the most accurate and practically useful made by Prof, Ewin g on soft well annealed iron wire. 


Losses in watts per pound of iron. 


Fia. 7. 


These results are given in the table below, and plotted in 
Fia. 5. the curve (fig.7). They are probably the most reliable re- 


set of readings ever made. The frequency in cycles per sults for the parposes of transformer design yet obtained. 


second is 100. The upper curve shows the average results 
obtained in testing samples of plates from several iron 
merchants. The lower curve shows the results obtained from 
a sample of exceptionally good quality. The thickness of 
lates averaged between ‘01 and ‘013 inches, within these 1,000 
imits the thickness appears to have very little influence on a 
the losses. The values given in the curve include both ao 1,035 io 
3,000 
3,500 


hysteresis and eddy current losses. 


Taking the upper curve, we find the loss at an induction 1275 274 
of 2,500 is *3 watts per |b. There are 2,381 cubic inches in 4,000 1,400 2°85 
the core. The weight of iron in core is then 2,381 x ‘28 = prnand = Zon 
667 Ibs. | 5,500 1,726 3:18 
Total iron loss = 667 x *3 = 200 watts. 6,000 1,800) 33 
The full load losses are :— 6,500 1,875 3:41 
c,2B, = 5 x 5 x 28 = 70 watts, 7,000 1,960 3°57 
Rp = 100 x 100 x 007 = 70 ,, 
Tron losses eee eee = 200 ” 8,500 2175 3°95 
9,000 2,280 4:00 
Total losses = 840 , 9,500 2,300 413 
10,000 2,350 4°25 
Useful watts 10,000 
Efficiency = =; = = 97. 
‘Total watts 10,340 _ iron loss in watts 
.. Efficiency = 97 per cent. The coment for power cy = primary volts ° 
No load current, or current on open secondary circuit. Continuing our calculations for the 10 kilowatt trans- 
former, 
On = "565 x 2°44 x = ‘268 ampére. 
2 
Ch = = ampere. 


Co = ¥°268? + = amperes. 

The power factor is the ratio between the apparent watts Cy F, 
supplied on open secondary circuit and the true watts, C;, E. 
Ch 4 

Thus power factor = a3" 

In the example the magnetising current, C,, is large on 
account of the small number of turns used ; and the power 
factor is small, while the no-load current, C,, is large. The 
principal factor in increasing the no-load current is here the 


magnetising current. 
The no load current, Cy, may be resolved into two com- The formula 
ponents in phase at right angles to one another, as in fig. 6. . B 1 
One componcnt, c,, is called the magnetising current, and Cy = 565 — . 4 
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throws some light on the subject. We cannot vary the 
factor — very much, as will be seen on inspecting the 


table. If we increase B we increase the full load losses ; on 
the other hand, if we decrease B we must put more iron 
into the core to obtain the same total flux, thus again 
increasing the iron losses. We may, however, vary the factor 
In the example this ratio is = and the mag- 
netising current isexcessive. We therefore infer that it would 
be advantageous to increase the number of turns somewhat, 
and bring down the ratio 4 to + or ~ by this means 
we should diminish the no-load current. 


Thus if we consider : as constant, and using the new 
f l t 
ratio 7 for 7, we ge 


C, = 565 x 2°44 = ampere. 

By increasing the turns the c? R losses at full load would be 
slightly increased, but the iron losses would be reduced on 
account of the decreased weight of iron required for the 
core. 

The quality of iron is a most important point in trans- 
formers, affecting, as it does, the losses in hysteresis and 
eddies. No amount of money spent in copper will com- 
pensate for a bad quality of iron. The important point is 
not the higher or lower permeability but the loss by hysteresis, 
although, to a certain extent, these go together ; iron having 
a high permeability having, as a rule, a small hysteresis 
loss. 


section are shown in fig. 3. As will be seen by reference to 
this figure, the dynamometer consists essentially of a rim of 
wood fastened to the side of the fly-wheel, and a brake band 
composed of four pieces of common ?-inch steam pipe. 
Each piece of pipe composing the band has a tee screwed to 
each end, the branch opening of which provides for the circu- 
lation of cooling water through the pipe. The outer end of 
each tee is closed by a special plug, which is connected with 
the fixed members of the dynamometer. 

The general principle followed is that of the rope dynamo- 
meter already described, with pieces of flexible pipe taking 
the place of the rope. The pipes constitute a simple form of 
jacketed band, and since the rubbing surfaces are of wood 
and iron, a high coefficient of friction is insured. 

The weighing mechanism of this dynamometer is secured to 
a column of 3-inch gas-pipe. A lever, which has its faleruam 
in the column, receives the tight side of the band at one end 
and carries a weight holder at the other; the slack side of 
the band is connected with a spring balance sliding ina 
horizontal guide, this connection being arranged to equalise 
the tension in the several pipes. The cooling water is brought 
to the brake in a }-inch pipe, which branches over the wheel 
to allow a separate stream to enter each pipe. Other details 
are well shown by fig. 8. 

In the operation of the brake, the engine is started with 
the band lying loosely upon the wheel. Weights are then 
put upon the weight holder, and the hand wheel, attached to 
the slack side, is screwed up until the lever is in balance.* 

This dynamometer on a 6-foot wheel easily absorbs 40 horse- 
power at 150 revolutions, or 10 horse-power per pipe, and at 
this power there is but slight wear of the wood. The ratio 
of. the tension of the tight side to that of the slack side, at 
this power, is about as 5 to 1. 

The novelty of the pipe dynamometer consists in the band, 
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NEW FORMS OF FRICTION BRAKES.’ 


By W. F. M. GOSS. 


(Continued from page 87.) 
Pipe Absorption-Dynamometer.—This dynamometer serves 
load a 73-inch by 15-inch Buckeye engine, and to measure 
the power given off at the wheel. An elevation and partial 
* Read at the Detroit i J 1 of the i 
Society of Mecl 895) American 


which is inexpensive, but effective ; it is evident that such a 
band may be successfully applied under a great variety of 
conditions. 


* The work absorbed by this brake in a given time, as in the case of 
the rope dynamometer, is equal to the force exerted through the tight 
side of the baud minus the force exerted through the slack side, multi- 
plied by the space passed over as determined by the effective radius, 
which extends to the centre of the pipe band. The ratio of the lever 
arms isas1to3. The horse-power therefore is 

Corrected weight | Corrected | 
EP. = 393 x[ weight neler spring balance J’ 
where RB is the effective radius in feet, aud n the number of revolu- 
tions per minute, 
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_ A Belt-driven Brake, the details of which were designed 
by the late William H. Wells, while a graduate student at 
Purdue, is shown by fig. 4. It may be described as follows : 
a short shaft mounted in floor-hangers carries two wooden 
brake wheels, and also has upon it a pulley (not shown), 
which receives the power that the brake is to absorb. These 
brake wheels are 24 inches in diameter, and are each partially 
encircled by four bands of }-inch pipe. A suitable arm, 
carrying a weight-holder at its extremity, has a bearing upon 
the shaft between the two brake pulleys. The tight side of 
the band is connected directly with the arm, while the slack 
side is attached, through a system of equalisers, with the 
piston-rod of a small cylinder, which is hung by trunnions 
within the arm. Circulation of cooling water through the 
pipes is provided for in the same manner with that of the 
pipe band previously described. In the present case, how- 
ever, the water before entering the band serves to regulate 
automatically its tension, so as to maintain the brake arm in 
balance. 

The water enters a small balanced regulating valve 
actuated by the movement of the brake arm, thence it passes 
under pressure to the lower end of the trunnioned cylinder, 
where, * its action on the under side of the piston, it serves 
to fake up the slack in the brake bands. By a small orifice 
in the piston the water passes from the lower to the upper 


REVIEWS. 


Electricity in Our Homes and Workshops. By Sypney F. 
Waker. Third edition. London: Whittaker & Co., 
Paternoster Square. 


The chief alteration in this book relates to the chapter on 
telephones, which has been rewritten, and descriptions of 
obsolete apparatus erased ; at least the author states this in 
the preface, though we still find one or two telephones de- 
scribed, the old Gower-Bell form and the Hickley, for example, 
which are never heard of now ; the Crossley microphone again 
is practically obsolete. On the other hand, the Deckert trans- 
mitter is not referred to, though it is largely used, and is a 
very powerful modification of the Hunnings. It is a pity 
Mr. Walker does not explain the exact object of the induc- 
tion coil in telephonic a paratus ; it is astonishing how much 
ignorance exists upon this point ; indeed, we may say that it 
is rarely that in an examination, where the question is asked, 
“ What is the exact object of an induction coil in telephonic 
apparatus?” that a correct answer is given ; the usual reply 
is “ to produce an induced current,” or “to produce a high 
electromotive force,” both replies being, of course, correct, 
but at the same time making it evident that those who give 
the answers have utterly failed to grasp the point at issue ; 
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end of the trunnioned cylinder, thence by piping to the 
brake bands, from which it finally flows in an open stream, 
carrying with it the heat developed by the friction of the 
bands. When the brake arm falls, the balanced valve opens 
and the pressure in the small cylinder is thereby increased. 
An increase of pressure in the cylinder increases the tension 
of the band, and this tends to again raise the arm. If, on 
the other hand, the arm rises above its normal position, the 
supply of water is reduced, the band is slackened, and the 
arm falls. This brake is portable, self-regulating, and has 


an effective water jacket. At 300 revolutions a minute it .-~ 


readily absorbs 35 horse-power. 

Brake with Sheet-Steel Band and Water Jacket.—While 
the use of pipes, as already described, gives a cheap, simple, 
and effective jacketed band, there are other forms which are 
still more simple. A brake was fitted to a pair of Baldwin 
compound locomotive engines. The apparatus consists of a 
jacketed band of sheet-steel, working over a flat-faced pulley. 
The space which can be given toa brake in this case is 
limited in width by the space between the eccentrics, and the 
brake wheel is required to be of small diameter, in order that 
it may clear a cross-bar which connects the side frames. This 
device is a friction brake only ; no provision has been made 
for measuring the amount of power absorbed. Two views 
of the brake are shown by fig. 6. 

(To be continued.) 


rhaps Mr. Walker himself is not quite clear on the subject ; 

r. Walker's remark with reference to Johnson’s transmitter 
that “there is no advantage in the shunt coil,” is, we con- 
sider, quite right. The information relating to insulators, 
poles, «&c., is fairly satisfactory, but Mr. Walker speaks as if 
galvanised iron wire was the description in most general use 
for telephonic purposes, and for smoky districts recommends 
that abomination—wire covered with braided yarn saturated 
in a preservative composition. The pages dealing with the 
detection of faults in telephone apparatus are very well 
written, and are much to the point. On page 339 the author 
confounds “ self-indaction ” with “ magnetic inertia,” not an 
unusual mistake, by-the-bye. Altogether, the information 
on telephonic matters, in spite of some defects, is very useful. 


Les Applications Mecanique de ’ Energie Electrique. By 
J. Larraraug. Paris: J. Fritsch, 30, Rue du Dragon. 


The first portion of this book is chiefly statistical, state- 
ments being given which show the horse-power employed for 
various purposes in several towns, with the mean horse-power 
of the engines, this in Paris is stated to be 17 and in 
Prussia 10°2. The relative efficiencies of various prime 
motors are given with the expense of running them. 
Electrical transmission is then dealt with, statistics of 
cost, &c., being given. In Chapter II. general infor- 
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mation on electric motors is given, the book, in this 
respect, differing but little from many other treatises; in 
fact, the rest of the book possesses but little novelty to re- 
commend it, though here and there we come across some 
special features, be grand in the form of statistical informa- 
tion, which, indeed, forms the chief distinctive novelty of 
the production. 


Indicator Diagram Record Book. By Jos. Wricut, 
M.Inst.C.E., 16, Great George Street, Wecheiitin. 


We have received the above from the Wright’s Patent 
Heater Condenser Company. It consists of a few rules rela- 
tive to the taking of diagrams, of a few explanations of tech- 
nical terms, a table up to 120 Ibs. only of temperatures, 
specific volume and weight per cubic foot of steam, one of 
areas of circles per irch up to 100 inches, and another of 
mean pressures per stroke for various rates of cut off. The 
remainder, and by far the greater part of the book, is simply 
a repetition many times over of a blank form with printed 
headings, on which to set down the various particulars of the 
engines indicated, and the data of the diagrams and results. 
It is exceedingly nicely got up, and will no doubt be very 
convenient for anyone desirous of keeping some permanent 
records, and there is a space provided on which to trace out, 
we presume, with carbon paper, a copy of the diagram for 
each page; but at the price of 15s. we fear that there will 
not be a large demand for it. It is too expensive for its 
purpose. 


Minutes of Proceedings of Inst.C.E. 


Vol. cxxi., which has just been issued, contains several 
pe Ts of special interest. “Electric Haulage at Earnock 
olliery,” by R. Robertson. “Water-power Applied by 
Electricity to Gold-dredging,” by R. Hay. “ Discussion on 
Electrical Transmission of Power,” while, among the ab- 
stracts, are the following :—“ An Extremely Sensitive Gal- 
vanometer,” P. Weiss. “ New type of Shallenberger Alter- 
nating Current Measurement Instruments.” “Municipal 
Electric Light Stations,” M. Meyer. “Theory of Public 
Lighting,” A. Blondel. “The Zwickau Electric Light and 
Power Station.” “Electric Mains in Paris,” A. Monmerque. 
“Electric Lighting of Railway Post Cars,” Pohl. “ Elec- 
tricity Works at Bremen,” F. Jordan, &c. 


An Elementary Text-Book on Mechanics. By Wiuu1am 

and Bryay, M.A., F.R.S. London : 

niversity Correspondence College P 13, Booksellers’ 
Row, Strand, Wi. 


A noticeable feature in this book is the treatment of 
statical problems without the use of trigonometry, the two 
reasons given for this being the fact that the solution of 
most simple illustrative problems involving angles depends 
on the properties of two particular triangles, whereas, if 
trigonometricai notation is introduced the “ratios” of three 
angles, as well as the fundamental definitions and properties, 
have to be known ; also a more important advantage is that 
the method encourages the beginner to represent forces 
i i by drawing the triangle of forces instead of 
applying formule to the solution of problems. Doubtless 
there is a good deal to be said for the authors’ reasons, but 
at the same time it may be questioned whether the discourage- 
ment of the study of trigonometry which this involves is not 
a mistake. The work, like many others of a modern date, 
shows an almost complete absence of the cramped and formal 
style which was a marked characteristic of those of a quarter 
a century back, and which was not conducive to clearness. 
Plenty of good examples are also given with answers to the 
ee the work is one which may be recom- 

ended, 


Matriculation Directory: The University Correspondence 
College. No. xviii, June, 1895. London: 32, Red 
Lion Square. 

This number contains articles on special subjects for 
January and June, 1896. Something appears to be wrong 
with the index and title of contents of the book, however, as 
we have been unable to make the reference to the pages 
agree. The solutions to the examination questions, given in 


the latter part of the work, are of great value, and is an 
arrangement of which we highly approve. It is stated that 
the subject of magnetism and electricity is less in request by 
matriculation students than heat and light. This is accounted 
for “ because students are under the disadvantage of dealing 
with phenomena that most persons find it difficult to realise. 
The apparatus is usually unfamiliar, and in practice often 
differs greatly from its text-book form.” This latter state- 
ment is to a great extent true. 


Proceedings of the Northern Society of Electrical Engineers. 
_ i. Manchester: B. Eastwood & Co., 42, Oxford 
treet. 


This volume contains the following papers (read in 1894) : 
“ Blackpool Electricity Works,” by J. Hesketh ; “ Notes on 
Designing a System of Underground Electric Light Mains,” 
by J. N. Rider; “The Various Systems of Underground 

ains—Methods of Laying Same,” by 8. V. Clirehugh ; 
“ Electricity Meters,” by R. P. Wilson ; Lighting Installa- 
tions,” by H. A. Henderson ; “ Accumulators for Tramear 
Traction, considered as a Municipal Undertaking,” by A. H. 
Gibbings. 


LEGAL. 


BritisH InsunateD WiRE Company, LIMITED, v. PRESCOT 
District CouNcit. 


Tus was a special case for the opinion of the Divisional Court, and 
was heard by Baron Pollock and Mr. Justice Wright on Monday. 
The plaintiff company was represented by Mr. Lawson Walton, Q.C., 
and Mr. R. N. Arkle; and Mr. Danckwerts appeared for the District 
Council. The special point raised had reference to the interpretation 
of sub-section 2 of section 174 of the Public Health Act, which sets 
forth that contracts made under the Act shall specify a pecuniary 
malty in case the terms of the contract have not been duly per- 
ormed. The contract between the company and the Council con- 
tained no penalty clause, and the question was whether the words in 
the section were imperative, or merely directory. The contract was 
entered into on November 12th, 1892. Under it, the company under- 
took efficiently to light the streets, courts, &c., within the area 
administered by the District Council by electricity for a period of 
five years from January Ist, 1893. For that purpose, they were to 
erect 12 arcand 70 incandescent lamps, and any greater number of 
such respective kinds of lamps as the company might think proper 


to provide for the efficient lighting of the town. The lamps were to, 


be placed in the principal thoroughfares in such situations as the 
Local Board, or their surveyor and the company agreed upon. The 
whole of the lamps and mains, or electric lines, were to be erected 
or laid in such a manner, and in such exact positions, as might be 


approved by the Local Board. Previous to the commencement of, 


the work, the safety of the public and the avoidance of obstruction 
of the highway to be kept in view. The electric current was to be 
conducted to the lamps in the principal streets by means of under- 
ground mains laid at such a depth as should not be less than 2 feet 
from the surface of the street, and by overhead conductors where 
underground mains were not found to be suitable. The com- 
pany were, at their own expense, to lay down, maintain, and 
keep in good repair and working order, all cables, lines, and 
conductors, pillars, brackets, lamps, lanterns, &c., necessary or 
incidental to the efficient lighting of the district. The com- 
pany were to undertake the turning on and turning off of 
the electric light, and at the expiration of the term of five years, in 
the event of no agreement being again come to between the parties 
for the continuance of the electric light, the company at their own 
expense were to remove the electric fittings from the public lamps 
and pillars. There were various conditions in the contract as to the 
number of hours during which the lamps were to be lighted at various 
periods of the year, and as to possible necessary extensions of the 
system. All the provisions of the Electric Lighting Acts of 1882 
and 1888, and of the general Acts and provisions incorporated 
thereby, were made to apply to the works to be executed, the public 
lighting to be maintained, just as if the Council had obtained a pro- 
visional order or license under those Acts to supply the district with 
the electric light. The agreement was also to be subject to any bye- 
laws to be made by the board under the Public Health Acts, and 
after the provisional order or license was obtained, the lighting con- 
tracted for was to be considered, as far as regarded the Acts of 
Parliament and the incorporated Acts, to have been contracted for 
under and by virtue of the said provisional order or license; but in 
addition to such incorporated provisions, the reinstatement of the 
streets and public places was to be carried out by the Local Board at 
the expense of the company. Another condition of the contract was 
that the Local Board should, on the due and regular performance of 
this contract by the company, pay the yearly sum of £350 by instal- 
ments, the first instalment to be paid on April Ist, 1893, and the 
succeeding payments were to be by equal quarterly instalment on 
every first day of April, July, October and January. The 
plaintiff company carried out the agreement by supplying the 
electric light from January 1st, 1893, to March 3ist, 1895, and pay- 
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ments had been made as agreed fora time. The amount so paid up 
to the end of June, 1894, was £553 1s. 3d. Plaintiffs brought their 
action to recover the further amounts due from October Ist, 1894, 
to April 1st, 1895—in all, £278 93. 9d. The plaintiffs had duly sup- 
plied the lights stipulated for by tke contract, and if the contract 
was valid, they were entitled to that sum. The Prescot Local Board 
was an urban authority under the Public Health Act, 1875, under 
which Act the agreement was made. Under the Local Goverment 
Act of 1894, the defendants were the same corporate body as the 
present District Council, but under a different name; and the ques- 
tion for the opinion cf the Court was whether the agreement was 
void or not binding, or not enforceable against the defendants, because 
the agreement did not specify some pecuniary penalty to be paid in 
case the terms of the contract were not duly performed. It had been 
agreed between the parties that the Divisional Court should decide 
this question of law, and that the costs of the special case should be 
left in the discretion of the Court. =~ 

Mr. ARKLE stated the case for the plaintiffs, disclosing the facts as 
set forth in the special case ; and he contended that the section in 
the Public Health Act was directory merely, and not imperative, and 
that the absence of a penalty in the contract did not vitiate tre 
contract. 

The Court was prepared to decide the case without hearing the 
other side, but 

Mr. Danckwents said that there was one thing which he was desirous 
to mention totheir Lordships. This was not a point which the Prescot 
Local Board would themselves have desired to take, but they bad 
been driven to do so by the action of the Local Government Board, 
who had disallowed previous payments upon the contract. Mr. 
Justice Day had given him leave to state this fact to the Court. 

Baron Pottock then gave the leading judgment. He said that 
section 174, sub-section 2, of the Public Health Act, specified that 
there must be some pecuniary penalty if the terms of the contract 
were not duly performed. It did not appear that it was the view of 
the Legislature that the contract was merely voluntary, having 
regard to other statutes in which a clause for a pecuniary penalty 
was included. 

Mr. Justice Wricut concurred, and judgment was given for the 
defendants, with costs. 


WanpswortH District Boarp or Works v. THE County oF LoxDoN 
AND Brus# ProvinciaL ExEctric LicutTina Company, 


In the Chancery Division on Tuesday, before Mr. Justice Stirling, a 
motion in the action by the Wandsworth District Board against the 
C:unty of London and Brush Provincial Electric Lighting Company, 
Limited, came on for heating. Mr. Channell, Q.C., and Mr. Chubb, 
appeared for the Board, and Mr. Graham Hastings, Q.C., Mr. Cripps, 
Q.C., Mr. Shaw, and Mr. Braithwaite, were for the defendant com- 
pany. By the motion, the plaintiffs asked that the defendants 
should be restrained by order and injunction from “excavating or 
constructing, or placing in or under any highway within the district 
of, and vested in the plaintiff's Board, any transforming or converting 
stations or other chambers or receptacles, for the purpose of contain- 
ing transformers or otber apparatus for the purpose of transforming 
or converting electrical energy at a high pressure to energy at a low 
pressure, and from constructing or placing in or under any such high- 
way apy other chambers or stations, not being strect boxes authorised 
by clause 12 of the provisional order granted by the Board of Trade 
in respect to Wandsworth, and scheduled to the Electric Light Orders 
Confirmation (No. 5) Act, 1892, and from using any boxes con- 
structed by the defendants under the powers of the said Act for the 
purpose of transforming electrical energy as aforeraid, or for any 
other purpose not authorised by the said clause 12.” 

Mr. CHANNELL, Q.C., in opening the motion, said that the question 
arose upon a provisional order obtained in 1892, or rather, confirmed 
in that year, giving the defendant company, the undertakers under 
that order, certain powers, and the point which his Lordship was 
asked to decide was whether what the defendants proposed to do came 
within the powers that were conferred upon them by that provisional 
order. Under the Electric Lighting Act of 1882, there was power 
given to the Board of Trade to grant provisional orders to be con- 
firmed by Parliament. This was confirmed in 1892, and the question 
arose upon Section 12 of the order. In the preceding section the 
undertakers were bound to a. ag the electrical energy by a system 
approved by the Board of Trade, and subject to such regulations as 
the Board might make. Under the heading “ Works,” Section 11 
gave powers for the execution of works; and by Section 12 the un- 
dertakers were authorised, subject to the provisions of the order and 
the principal Act, and any regulations made under the order, to 
“construct in any street such boxes as may be necestary for purposes 
in connection with the supply of energy.” Section 12 provides that 
“no such box shall be placed above ground without the consent of 
the local authority, and every such box shall be used by the under- 
takers only for the purpose of leading off service lines and other 
distributing conductors, or for examining, testing, regulating, measur- 
ing, directing, or contrclling the supply of energy, or for examining 
or testing the condition of the mains or other portions of the works, 
or for other like purposes connected with the undertaking, and the 
undertakers are “authorised to place therein meters, switches, and 


any other suitable and proper apparatus for any of the above pur- 


poses.” These words, “ regulating, directing, or controlling the supply 
of energy,” include the transformation from one voltage to another, 
and he (Mr. Channe)l) submitted that the operation of that section was 
this :—The undertaker might construct under the streets certain things 
which were called “ boxes,” and the first question for the Court would 
be whether what the defendants proposed to put under the streets, in 
this case, was a box within the meaning of the word as used in the clause. 
Having provided that the undertakers might construct “ boxes,” the 


section went on to limit the use of these boxes by saying that they 
should be used by the undertakers only for the purposes therein de- 
scribed. His case was a double one: First, that these were not 
“ boxes” within the meaning of the word as here used, and, secondly, 
that if they could be so construed, the use which it was proposed to 
make of them did not come within the second part of the clause, 
which provided that these “boxes” were to be used for certain 
specified purposes only. The electric power was to be trans- 
formed from a higher to a lower power, and, at first, it 
was the universal practice to have a separate transformer 
of the high pressure current into low pressure current for 
each customer or consumer upon his own premises. It had since 
been found more economical to have the transformer transform the 
current at a particular point, and to use the conductors of the 
secondary current to supply a certain number of hous:s—not one 
only—within a limited area. The area most economical t> supply in 
that way was one of 200 yards from the transformer; and the system 
had been introduced in America, and more recently here. That 
brought him to the question of where these transformers were to be 
placed. The undertakers here claimed as a right, under their com- 
pulsory powers, to place them under the street. The nature cf the 
transformer was this:—There was a mass of iron around which were 
wound a certain number of wires conveying the primary current, and 
also the wires for the secondary current. But they were not in con- 
tact, and the process was that known as induction, the secondary 
current being produced by induction, and the pressure was reduced 
in a given ratio dependent upon the number of windings round the 
iron of the two sets of wires. What the defendant company desired 
here was to make chambers of considerable size—10 feet 3 inches 
deep, 7 feet 6 inches long, and 5 feet 6 inches wide. The Board of 
Trade had certain powers in the matter, and there had been pro- 
ceedings and objections and discussions before the Board by means 
of a reference. Sir Courtenay Boyle, when this particular point 
arose, pointed out that it was a question for the Courts and not for 
him, as it was a question of the construction of an Act of Par- 
liament, and not within the jurisdiction of the Board of Trade. 
Thereafter the defendant company altered their phraseology, and 
although when they went before the Board of Trade they gave a plan 
of what they wanted to do, and rightly called these “ transforming 
chambers,” they now called it a “ box,” but it was to contain trans- 
formers, a manhole, and ventilating apparatus. One of the regula- 
tions made by the Board of Trade for supply in this case was that 
the converting stations were to be street boxes cf sufficient size and 
suitable construction to contain several transformers, roum to be 
provided to enable the men to enter the box and conveniently examine 
the transforming and controlling apparatus; but the Board had pro- 
pounded these regulations upon the assumption that it was within 
the power of the undertakers to do that, the legality of which the 
plaintiffs now asked this Court to determine on the interpretation of 
the Act of Parliament. It was extremely inconvenient to the public, 
and for the public purposes for which the streets were vested in the 
Local Board, that these large chambers should be constructed under 
the streets. The Board based their action upon that consideration, 
and also upon the consideration of the public sefety, for there had 
been recent instances of serious accident occurring through the 
presence of these chambers in the streets. Mr. Channell then read 
the evidence given on affidavit by Mr. Crompton, electrical engineer, 
who declared that “street boxes” had a well-known meaning, and 
applied to the small boxes beneath the pavement used to get access 
to the wires for testing and for leading off branches; and the word 
could not be reasonably construed to include transforming or convert- 
ing chambers. Mr. Channell here added that the question was 
whether these undertakers were to have the right to get this use of 
the public streets without payment, or whether they were to construct 
these chambers in cellars or upon other private property which they 
could have for a small additional payment. He next read the 
affidavit of Dr. Hopkinson, whose evidence was on the same lines as 
that of Mr. Crompton. 

Mr. Hastinas read the affidavit of Prof. Silvanus Thompson, who 
differed from the opinion of the plaintiffs’ experts, and said that if 
the boxes were on private property, they could not be so well looked 
after or kept sufficiently dry. He found that clause 12 of the Act 
said that the boxes were to be such as were nec?stary for purposes in 
connection with the supply of energy, including apparatus for the 
proper ventilation of the boxes; and all the apparatus which the 
undertakers proposed to place in the street boxes fell within that 
description. 

Affidavits made by Sir F. Bramwell, Dr. Fleming, Professor of 
Electrical Engineering at University College, and Mr. Lawson, the 
defendant company’s manager, were also read. 

Mr. CHANNELL submitted that the evidence showed that street 
boxes had all along been understood to be a very different thing from 
transforming chambers. When they wanted a place such as the 
defendants here contemplated, they called it a chamber, and nota 
box; and his affidavits were precise to the effect that, until the pre- 
sent case, street “‘ boxes” were never used for such purposes as the 
defendants had in view. But assuming it to be only a box, there was 
statutory prohibition of the use of such boxes, for their use was 
restricted to certain specified purposes. “Transforming” was 4 
thoroughly well-known operation, which had its own name. In 
America, it was called “converting,” and a “ transformer,” and 4 
“ converter” were the same thing. But it was a well-known scientific 
operation which had its known name, and had been so known from 
1884, or shortly thereafter, when the invention was brought over 
here. If it had been intended that the operation should be carried 
on in these boxes, it would have been inserted in the clause. 

Mr. Cuvsp, on the same side, submitted that Parliament had never 
considered the question of allowing transforming sub-stations to be 
formed under the public streets, and the defendants here were trying, 
by means of a door, to secure that. 
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Mr. Hastrnas, Q.C., addressed the Court on behalf of the defendant 
com . He admitted that the question turned on the considera- 
tion of the 12th section of the Provisional Act of 1892, but in con- 
sidering an Act like that, he contended that the Court had to consider 
what the Act was for, and what was the status and condifion of the 
subject with which it dealt when the Act was . The object of 
the Act was to enable the company to supply electricity to a certain 
district, and, prim4 facie, one would suppose that the company would 
have all the powers necessary to enable them to carry out that object 
subject to any safeguards that might be required by the Board of 
Trade, which was the Government Department that had to do with 
this particular business. They would also expect to find, having 
regard to the fact that science was always expanding—especially in 
the case of electrical science, which was a young science—that the 
Legislature would be very careful not to do anything which might 
preclude the company from availing itself of any improvements either 
in the manner of E cong | or of carrying out the work they had 
undertaken to perform. They would, therefore, not expect that the 
Legislature would introduce any word of “art” only used in reference 
to this particular operation. He thought it was impossible to read 
the section 12 in the Act without coming to the conclusion 
that every word there was one of ordinary and general signi- 
fication in the English language, and not in any sense used 
there in a technical way. When the company got this pro- 
visional order, the Legislature must have known the state of elec- 
trical science, and must have known that these chambers were placed 
under the streets, and that they had been in use in many towns in 
England for the purpose of holding transformers, and of being large 
enough to allow men to enter conveniently; and when the Local 
Board was invited, or chose, to attend, they should have said, if they 
objected to these things, that they would oppose the order unless the 
undertakers promised not to use the streets in this way. It was 
therefore idle to suggest that the order would not have been obtained 
if the company said that they were going to make these 
chambers. The Legislature, moreover, provided that everything was 
to be done subject to the approval of the Board of Trade, and that 
department had come to the conclusion that what the company pro- 
posed to do was proper and right. His learned friends said that the 
chamber was not a “box” within the meaning of the section; but it 
seemed to him to be exactly within it, for the section said that the 
undertakers might construct in any street boxes for the supply of 
electrical energy. ‘“ Box” was a very generic expression, and might 
be applied to a species of infinite variety. 

His Lorpsuip: Including coffins. 

Mr. Hastinas said yes,and the Legislature had here used the 
word in its widest possible meaning to indicate all sorts and 
descriptions of “box,” and he maintained that it was the scheme 
of the Legislature not here to use words which would have a 
limited interpretation. They might make a “box” of any size, 
shape or material they liked— wood, brick, iron, anything; 
and there was nothing in the clause which showed that the 
“box” was to be of any particular kind or description. These 
places were necessary for purposes in connection with the 
supply of electrical energy, which of course meant the supply of 
energy, as the undertakers were allowed to supply it by the Board of 
Trade regulations. It was said that although it had been done in 
other cases in the way pro by the defendant company, it was 
done in those cases by the local authority which had control of the 
streets, and not by a company; but even a local authority had no 
more right to go outside their Act of Parliament for the purpose than 
& private company. Surely a local authority had no power to set the 
General Act in defiance and pull up their streets to construct these 
chambers if the General Act did not allow them todoso. He did 
not say whether these local authorities were right or wrong in doing 
it, but they had done it unchallenged under words similar to those 
contained in the Provisional Order Act under which this company 
was working, and it showed that hitherto no one had thought that 
any such case as the present could be raised. Ever since 1890, the 
system which involved the making of these places—call them what 
they would—under the street, had been in full operation, and had 
been recognised in the statute, if not in express language. He sub- 
nitted that the plaintiffs had no foundation for their case, and that 
if the defendants were nct expressly prevented doing it by their Act, 
they were entitled to make these chambers. He therefore asked that 
the motion be refused. 

Mr. Cripps, Q.C., following for the defendants, contended that 
Section 12 contained no word of “art” at all. The system had been 
working in the City of London and elsewhere by means of these 
transforming chambers in the hands of a company, and in the section 
the word “box” meant any case, covering, or receptacle, and the 
thing here contemplated was necessarily a box or boxes for purposes 
Mconnection with the supply of electrical energy. The Act pro- 
— that no such boxes were to be placed above ground, and there- 

ore the boxes contemplated were boxes beneath the ground. These 
meat be called chambers, or receptacles, or boxes, and the fact that 
hey were to be under the ground had a bearing on the interpretation 
be pat upon the word “box” in the section. The p also 
- which these chambers were to be used came within the words of 
he section. The section said it was for regulating the supply. High 
— was about 2,000 volts, and by these chambers that was regu- 
: ly transformed into a pressure of 100 volts for use in a private 
— The company only intended to use these street boxes or 

ambers according to the regulations of Section 12; but he sub- 
Papen that they were entitled to construct these underground boxes 
Leeson necessary for the supply of electrical energy. His 
=< hip was aware that the company had power under their Act to 
wheth upon and break up the streets, and the only question was 
ioe er they had authority to construct this particular form of street 
ia cr the purpose of transforming the electrical energy from a 

to a lower pressure. 


‘Mr. Cuannett having briefly replied to the arguments of the 
defendant’s counsel, 
Pw LogpsuHiP intimated that he would give judgment on an early 

iy: 


Enpison & Swan Untrep Exxorrio Liaut Company, v. 
Srravss. 


On the reassembling of Mr. Justice Stirling’s Court, after the 
luncheon interval on Tuesday, Mr. Gnawa asked leave to mention a 
motion in the case of the Edison & Swan United Electric Light Com- 
y, Limited, v. Gustav Strauss, 130, Queen Victoria Street, London. 
e said it was an action to restrain two kinds of infringement of a 
atent; and his learned friend, Mr. Graham Hastings, was against 
im, but Mr. Hastings’s client was willing to submit to an order as to 
the first infringement, although he was prepared to contest the other. 
He (Mr. Graham) accordingly asked an injunction, in terms which 
had been agreed, to restrain Mr. Strauss from continuing the first 
infringement, and that the motion with regard to the second infringe- 
a stand till the hearing of the action, the costs being re- 
servi 
Mr. Granam Hastinas, Q.C., said they thus got rid of the action as 
gaia the first infringement by agreeing to a perpétual injunc- 
ion. 
Mr. GraHam: Reserving the question of costs. 
Mr. Hastinas: I have offered the costs up to the date of our letter. 
Mr. Grauam said that the order would be upon the terms set out 
in the affidavit of the defendant's solicitor as the terms to which his 
client was willing to consent. 
An order was made accordingly. 


SHELFER v. Crry or Lonpon Exectrric Licgutina Company. 


On June 12th, Lords Justices Lindley, Lopes, and Rigby, in the 
Court of Appeal, granted a stay of the injunction against the defen- 
dant company until August 5th. The injunction was to restrain the 
electric company from working their machinery in such a manner as 
to cause excessive vibration to the injury of the plaintiff’s property, 
the Waterman’s Arms public-house, Bankside, Southwark. 

On Wednesday the stay was extended until August 7th, and it was 
arranged between counsel that in the meantime there should be in- 
— L both sides of the plaintiff's and defendants’ premises 
and wor! 


Woop v. WoopHovusE anp Rawson Unirep, 


Mr. Howarp Waiaut, for the Official Receiver and liquidator in this 
winding-up, stated on Wednesday that some time since his Lordship 
had ordered a meeting of the debenture-holders of the company to be 
held, with a view to ascertaining whether they were in favour of 
instituting misfeasance proceedings against certain officers of the com- 
pany. A majority of the 6 percent. debenture-holders, and a majority 
of the 54 per cent, debenture-holders (having only a second floating 
charge) were against the proposed proceedings, and the 10 per cent. 
debenture stockholders, who had a security on specific assets, were 
unanimously against the proceedings. 

Mr. Justicz VauGHaAN WItLIams asked whether it was known what 
motives induced them to come to this view. They might have dis- 
sented from the counsel’s opinion on the subject, or might think the 
proposed proceedings too risky, or that the people to be proceeded 
against were not worth powder and shot. 

Mr. MacnaGuTen, for some debenture-holders, said he was in- 
structed that all these views had had some influence on the meeting. 
It had also been suggested that those who wished to go on would 
have to subscribe something. 

Mr. CanTMELL said that the minority of the 54 per cent. debenture- 
holders wished proceedings to be taken, but did not want to be at the 
expense of taking them solely for the benefit of those who had a prior 
charge on the assets. 

Mr. Justicn VauGHaNn Wittiams said he should direct a further 
meeting of all the three classes of debenture-holders to be held, in 
order to ascertain whether those who did not wish to go on were 
willing to give up all claims to any assets which might be produced 
by the proceedings in favour of those who wanted the proceedings to 
be taken. 


BUSINESS NOTICES, &c. 


Advertising by Electric Cars,—Novel uses are some- 
times made of electric cars in America, but the latest dodge is to 
utilise them as special advertising mediums. One method is to cover 
with bunting a motor car in which is concealed a drum and fife 
band, and then send it over the lines. Another is to completely 
enclose a motor car in bill boards which is decorated with gaily 
coloured posters; at night the affair is brilliantly lighted. 

Agents.—The “Unbreakable” Pulley Company inform 
us that they have appointed Messrs. White & Henshall, of 66, Vic- 
toria Street, Manchester, their sole agents for Lancashire and 
Cheshire for the sale of their ‘“ Gorton” patent gas engines. 


Annual Outing.—The employés of the Consolidated 
Telephone Company had a good time last Saturday, when their 
annual outing was held at Dorking. We understand that the Cricket 
Club, which was started early in the year, has been very successful. 
It is — to start a Football Club for the winter, and fixtures 
are wan ; 
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_Breach of the Companies Act.—The following deci- 
sion is of importance to all limited liability companies. At the 
Guildhall the King Solomon’s Gold Mine Company, Limited, Broad 
Street House, were summoned before Mr. Alderman Davies for re- 
fusing to show the register of the company, and for not complying 
with the requisitions of the Companies Act in regard to supplying 
the Registrar of Joint Stock Companies with a necessary document. 
In the course of the evidence counsel stated that the second summons 
was different from the first, inasmuch as the company went to allot- 
ment on a subscribed capital of £410 and a paid-up capital of £190. 
The company was liable to a fine of £5 for each day of default; but 
inasmuch as the summons only referred to one day, it was not pro- 
posed to amend it. The Alderman said, so far as the first summons 
was concerned, he held that a technical breach had been committed, 
and for this he should impose a fine of a 1s. and costs. The second 
summons was a very different matter, and he should impose the full 
penalty of £5 and costs. 


Church Lighting in the City.—The Tayler-Smith 
Electric Company “have just been entrusted to instal the electric 
light in St. Mary’s, Aldermanbury, some 200 lights of various candle- 
power. ‘I'he work is to be carried out at once. 


Electric Drill for Street Railways,—aAn electric drill 
for rebonding and redrilling electric railway tracks has been very 
effectually used by the South Chicago City Railway. Energy is 
taken from the trolley wire to run a 1 H.P. shunt motor, which is 
geared through a flexible shaft to the drill. It is computed that 
with this apparatus two men can accomplish four times jas much as 
can be done by hand. 


Evershed & Vignoles, Limited,—It is announced that 
Messrs. Evershed & Vignoles, Limited, have purchased from Messrs. 
Easton, Anderson & Goolden, Limited, the instrament business 
founded by Messrs. Goolden & Trotter in 1886. The transfer in- 
cludes the whole of the Evershed !patents, including the Richards- 
Evershed system of electrical ship’s telegraphs now being introduced 
into the navy, and they have therefore retained the services of the 
whole of the technical staff, who have had many years’ experience of 
this work. No change is contemplated in the general scope of the 
business, but it is the intention of the company to take up the manu- 
facture of such electrical and kindred apparatus as may meet special 
requirements of the engineering industry. Mr. A. Montagu Shepherd 
is to represent them in the London district. 


Fatal Accident at the Are Works, Chelmsford.— 
A young man named Clark was killed last Thursday at Messrs. 
Crompton’s Works, Chelmsford, by a descending lift. He was on the 
second storey looking down the shoot, when the lift descended and 
Clark’s head was caught between the lift and the guard rails. He 
only lived for a few hours. 


Magnetic Clautch.—Now that the advantages of the 
electrical transmission of power in workskops in place of heavy belt- 
ing and gearing have been recognised, the use of a magnetic clutch 
for each of the separate machines should give great advantages as it 
occupies far less space than the cumbersome fast and loose pulley 
arrangements and is less costly. Under general conditions the most 
economical results are obtained from a motor of fair size driving a 
short line of countershaft from which the machines are driven, in 
preference to small motors for each machine, which are more expen- 
sive in first cost and necessarily less efficient in conversion of energy. 


New Ceiling. Rose.—The new ceiling rose shown in the 
illustrations is being brought out by Messrs. Baxendale & Co. It is 
known as the “ Beanco” ceiling rose, and it is claimed that it will 
be found to produce excellent insulation resistance on an installation, 
and will ag on the work a more finished - appearance than can be 
obtained by fixing both a wood pattrass and ceiling rose. The object 


of these roses is to supplant the wood pattrasses which are used in 
conjunction with ceiling roses, and which are usually bridged over 
the wood casing and screwed fast to the ceiling. The pattrass bridge 
and base of the “ Beanco” are all in one piece of porcelain, and are 


made with the arch of the bridge straight through. Similar pattern 
ceiling roses are made part way thrcugh, so as to give a nished 
appearance to the branches of casing which terminate with a ceiling 
rose. Messrs, Baxendale also supply the “HI” ceiling rose, which 
has the fuse encased in a fixed porcelain tube, thus preventing the 


A clutch of the size represented is capable of transmitting at 350 
revolutions per minute three horse-power in regular work, the expen- 
diture of electrical energy being less than 20 watts during the time 
that the clutch is in action, at other times being nil. Simple forms 
of switch have been devised for starting and stopping, one form peing 
similar to the arrangement at present in ordinary use with fast an 

loose pulleys, where pulling one cord starts and the other stops the 
machine; and another form which is actuated by one cord only, the 
switch being put on and off by alternate pulls of the cord. The 
apparatus, which we illustrate, has been patented by Major Holden, 


RA, F.R.S., and Messrs. Drake & Gorham. It is fuund to be a 


great convenience at the Woolwich Arsenal, where it has been 
practically tried for some time past. 


fused metal from covering the flexible and so short-circuiting the 
leads. The fuse tube is arranged like a bridge so that the flexible 
may be wrapped around it, thus forming an admirable cord grip, and 
so eausing the weight of the pendant to be sustained from the base 
of ceiling rose. These roses are made both with plain backs and the 
patent pattrass backs. 


New Electric Launch for the Czar.—On the 30th 
ult. Messrs. T. G. Tagg & Son, of East Molesey, put the new electrie 
launch built for H.I.M. the Czar of Russia through speed and dara 
tion of current trials. The speed guaranteed was exceeded by one 
mile per hour, and duration of current by one hour, on her first rua. 
There are 60 E P.S. accumulators in teak boxes, all fitted under the 
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floors, and a 7-inch motor, by Immisch. The launch is a fine model, 
carrying the weight of the motor and accumulators well, and giving 
a good speed. She is one of the fastest electric craft on the river, 
and carries from seven to eight hours’ current at full speed of nearly 
eight miles. The boat is handsomely fitted with teak seats, morocco 
leather cushions, and India-rubber mats throughout. The hull is 
mahogany, copper fastened and bright varnished, with white awn- 
ings and bras3 stanchions and handrails. She is to be shipped on 
Saturday for the Imperial Palace at St. Petersburg, and will probably 
be often seen with the Princess Beatrice, sent out to St. Petersburg 
some two years since to another member of the Imperial family, and 
which has done good service. The electric launch has been specially 
surveyed by an agent of the Czar, and there is every prospect of a 
large order arriving soon for these boats. 


To Electrical Engineers in Search of Employment.— 
We would draw their attention to our Situations Vacant Column, in 
which they will find an advertisement inserted by a German firm 
who are in want of several experienced electrical engineers. 


The Helios Are Lamp.—We have received from the 
International Electric Company a copy of their new Helios Arc 
Lamp List, which is fully illustrated, and descriptive of construc- 
tion, use, and management of the Helios lamp. The central stations 
on which the Helios lamps are working—and there are a good many 
—are enumerated. 


ELECTRIC LIGHTING NOTES. 


Berlin.—The Berlin correspondent of the Standard says 
the Emperor William has had a large electric installation set up in 
the Old Palace, Berlin. It includes an engine of 200 horse-power, 
and has 64 accumulator boxes able to feed 1,800 glow lamps every 
day for seven hoursa day. The whole is under the superintendence 
of Messrs. Siemens & Halske. 


Bromley.—A syndicate has been formed for lighting the 
poy bea ps and negotiations are pending with the District 


Derby.—Colonel Ducat on behalf of the Local Govern- 
ment Board has held an enquiry at Derby ees certain loans, 
among which is one for £13,000 for electric lighting purposes. If 
yd Corporation is lucky they may expect to hear more about this 
at Christmas. 


Devonport.—The Corporation have had before them the 
representatives of electric lighting companies with regard to the 
lighting of the town. The Town Clerk has, however, very properly 
urged the Corporation to move cautiously in the matter, it being his 
opinion that the town should obtain its own provisional order. The 
subject is to be further considered. 


Eastbourne.—The Highways and Lighting Committee 
recommended, with reference to lighting the streets with electricity, 
that the Water and Gas Company be informed that the Council 
refused to pledge themselves inany manner. They also recommended 
that private roads be watered by the Council’s water carts. 


Electric Lighting in Spain.—The Compania General 
Madrileia de Electricidad, of Madrid, has just given a contract for 
about £40,000 worth of cables to Messrs. Siemens & Halske, of 
Berlin. Plans have been prepared for the establishment of a central 
station at Zumarraga, Water-power would be utilised. 


Electric Plant at Southampton Town Quay.—At a 
meeting of the Southampton Pier and Harbour Board last week it 
was reported that the electrical engineer and surveyor had been in- 
structed to prepare plans, specifications, and estimates for proposed 
electric plant at the Town Quay. It was stated that the electric 
cranes on the Town Quay were answering very well indeed. 


Fareham Electric Lighting Litigation.—The action 
brought by the Fareham Electric Lighting Company for breach of the 
agreement entered into by the Fareham Local Board (the predecessor 
of the existing representative body—the District Council) to pur- 
chase the undertaking, was under discussion at a meeting of the 
Council last week, when the solicitors for the defendants suggested 
that it was desirable to retain a third counsel and to have a short- 
hand note of the proceedings. After a rather warm discussion—a 
certainty at Fareham whenever the electric een” question c 
le4 requisite authority was given to the advisers of the 

ounci 


Glasgow. — The Electric Lighting Committee of the 
Glasgow Corporation state that the gross revenue for the year is 
£21,196 11s. 4d., and the gross expenditure, including depreciation, 
£17,138 18s. 9d., leaving a balance to be carried to profit and loss 
account of £4,057 12s. 7d. Out of this the committee have paid 
£5,000 on interest, loans and sinking fund, leaving a deficiency of 
£1,500. It is recommended that the price of the current be continued 
at 6d. per Board of Trade unit. The year was begun with 208 more 
customers than last year. 


Hackney,—We understand that Mr. Medhurst is to pre- 
Pare a scheme for the Hackney Vestry. 


Lighting of Glasgow Tunnel.—Messrs. Paterson and 
per ask us to point out that the “ Phonix” dynamos which have 
been supplied for this work are manufactured by them. 


Limerick.—The members of the Corporation are so very 
much impressed with electric lighting that when a member gives 
notice that he is going to bring the subject forward for discussion, 
there are not sufficient members present to form a quorum. This 
has happened on two occasions. 


Liverpool.—A meeting of the Special Lighting Com- 
mittee of the City Council was held on Monday at the Municipal 
Offices. The chairman’s report as to the recent negotiations, which 
have resulted in the purchase by the (orporation of the undertaking 
of the Liverpool Electric Supply for a sum of about £400,000, has 
been put into a final form. It will be circulated as soon as it is 
printed for the information of the Council and of the general public. 


London.—Messrs. Lea & Warren, of Kettering, have 
secured the order for supplying plant for lighting and motive power 
purposes at Messrs. Nicholson, Sons & Daniel’s tannery, Bethnal 
Green Road. 

When we mentioned last week that the grounds of Dorchester 
House was, at a reception of the Shazada, lighted by electricity, we 
should have mentioned that Messrs. Barclay & Son did the work. 


Poplar.—The question of the revocation of the Poplar 
lighting order obtained by the District Board of Works, has been 
deferred by the Board of Trade for another year. 


Sheftield.— Electric lighting is progressing in Sheffield. 
We understand that the Sheffield Company is extending considerably. 


Sunderland.—The Corporation were going to extend the 
system at a cost of £3,000, the electrical engineer to the Corpora- 
tion to be paid 3 per cent. on the work, and Prof. Kennedy an 
additional 3 per cent., but they have since gone back on this. 

The Lighting of Railway Trains.—The directors of 
the Barry Railway Company are testing the efficacy of electric light- 
ing for railway trains. 

Whitechapel.—The Capital and Counties Electric Supply 
Company have served the Whitechapel District Board with a notice 
to apply for a provisional order. This has had the effect of moving 
the board, for at a meeting last week a committee was appointed to 
consider the question of keeping the lighting in their own hands. 

Windsor.—The Windsor Urban District Council will 
proceed at once with the lighting of the district. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Electric Power in Germany,—At the end of June last, 
the central stations of the Berlin Electricitiits-werke were supplying 
current to 633 electromotors, representing a total of 2,365 H.P. 


Electric Railways for Vienna.—A copy and translation 
of a notice issued by the municipality of Vienna has been received 
by the Secretary of State for Foreign Affairs, calling for tenders for 
plans, construction, and working of a network of electric railways in 
and around that city. The tenders have to be sent in before November 
14th, 1895. The notice may be seen at the Commercial Department 
of the Foreign Office, 8.W., between the hours of 1l and 6. Further 
details will be found under our “ Official Notices.” 


Electric Traction in Italy.—The construction of an 
electric tramway between Varese and Sacro Monte el Prima Capellas 
has now been finally decided upon. The line will be about 6 kilo- 
metres long. 


Electricity v. Steam on German Railways.—It is 
stated that the question of operating the Hamburg-Harburg section 
of the Prussian State Railways by electricity in place of steam is 
under consideration, and that plans for the conversion of the line 
e —" been prepared by the Union Electricitiits Gesellschaft, 
of Berlin. 


Fatality at Blackrock Electric Tramway Works,— 
On Saturday evening last, while helping to unload an electric cable 
drum at the works of the Dublin and Southern District Tramways, 
John Cregan, 55, was killed. The deceased fell, and the drum, weigh- 
ing two tons, rolled over him. 


The Douglas Tramway.—lIt is necessary for the com- 
pletion of this line that the tramway company should purchase por- 
tions of Snaefell Mountain; negotiations have been completed with 
the Commons’ trustees. The directors of the London and North 
Western and Lancashire and Yorkshire Railways were to inspect the 
Douglas and Laxey line last Monday. 


Waterloo and City Railway.—The Daily News of 
Tuesday says the expenditure for the half-year ending June 30th, 
1895, amounted to £48,982. The probable further outlay within the 
current half-year rendered it necessary to make a call of £2 per share 
upon the 54,000 shares of the company, payable on July ist. The 
severe weather during the early part of the year caused a complete 
stoppage of the works for several weeks, but since that time satis- 
factory progress has been made. The tunnels have been completed 
under the river, and are being rapidly extended towards the City, as 
well as in the direction of Waterloo. Negotiations are in progress 
for the terminal stations, the contracts for which will shortly be let, 
and the works commenced before the end of the year. 
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TELEGRAPH AND TELEPHONE NOTES. 


A New Indian Telegraph Line.—The Director-General 
of Telegraphs has been instructed to arrange for the construction of 
a telegraph line from Bezwada to Ennore before September Ist next, 
by which time the Royapuram-Ennore section of the Bezwada-Madras 
Railway should be opened for traffic. 


Shore Communication.—A deep sea cable, connecting 
the mainland near Browhead with the Fastnet Reck Lighthouse, and 
running nine miles seawards, has just been completed for the Board 
of e. The purpose of the cable is not only to signal and report 
all passing vessels, but to give them their orders at sea. The scheme 
is looked upon as one of considerable importance to shipowners and 
mariners. 


Slatin Pasha on the Trans- African Telegraph Line.— 
Slatin Pasha, who is now in London, was interviewed by a Reuter’s 
representative the other day. In the course of his remarks, Slatin 
Pasha said with regard to the Trans-African telegraph scheme :— 
“ What is the necessity forthe line? It is impossible to get a tele- 
graph across Africa until the whole of the Continent is under 
European, Ottoman, and Egyptian control. When this is accom- 
plished, then it is time enough to talk of a telegraph. Mr. Rhodes’s 
scheme, so far as the Soudan is concerned, is an impossibility until the 
Dervishes are wiped out. To make arrangements with, or subsidise 
them, is quite out of the question. 


The Cable to Caldy Island.—The Western Mail, of 
Monday last, says that Her Majesty’s ship, The Monarch, is lying in 
Tenby Bay waiting an opportunity to lay the telegraph cable con- 
necting Caldy Island with the mainland. Operations would have 


_ commenced on Saturday had the weather permitted. 


Telephonic Communication in France,—An inter- 
urban telephone line has just been completed and put into operation 
between Montbeliard and Besancon, as also one between Romans, 
Ste. Jean-en-Royans and La Chapelle-en-Vereors. Telephonic com- 
munication has also lately been made available between Montauban 
and Agen, as also between Toulouse and Cette. 


Telephonic Communication between Belgium and 
Germany.—lIt is announced that arrangements are now practically 
completed for the establishment of telephonic communication 
between Cologne and Aix-la-Chapelle, on the one side, and Brussels 
and Antwerp on the other. 


Telephonic Communication in Belgium.—It is stated 

that the Belgian Posts and Telegraphs authorities are at present en- 

in considering the question of a reduction ip the annual sub- 
scription to the telephone service. 


The Direct Argentine Cable.—A telegram from the 
correspondent of the Z'imes, dated Rio Janiero, July 26th, states that 
protests are being made against the landing of the Direct Argentine 
cable at Trinidad Island, or Trinidad Islet, as it had better be called, 
to distinguish it from the West Indian island of the same name. 


The First Atlantic Cable.—LZlectricity says: “ A stained 
glass window of some historic interest to the electrical world has 
been placed in the pretty church of East Budleigh, commemorating 
as it does the laying of the first telegraph cable between this country 
and America. The subject chosen for illastration is Christ stilling 
the tempest. Standing calm with uplifted hands, surrounded by his 
alarmed — and an angry sea, He utters the well-known words, 
‘Peace be still.” In the apex of the window, on a second scroll, is 
written, ‘Glory to God in the highest, peace on earth, goodwill 
towards men.’ Whilst the surroundings of the subject are of an 
appropriate character, the border being a representation of the actual 
cable, terminating beneath in two anchors. The memorial inscrip- 
tion is as follows: ‘In memory of Vice-Admiral George William 
Preedy, C.B., who, when captain of H.M.S. Agamemnon, with the 
captain of the U.S.8. Niagara, successfully laid the first Atlantic 
cable uniting Europe and America in 1858." The window is the work 
of Mr. F. Grake, of The Close, Exeter.” While not wishing to detract 
for one moment from the credit which Vice-Admiral Preedy is 
entitled to for his connection with the first Atlantic cable, it may be 
well to point out that no one but the late Sir Charles Bright can be 
said to have /aid the first Atlantic cable. Captain Preedy, as he was 
then, was in command of H.M.S. Agamemnon, which ship was lent 
by the British Government to the Atlantic Telegraph Company for 
the purpose of laying the cable. The United States Government 

laced the Niagara at the disposal of the company, and each ship 

id half the cable. It was Captain Preedy’s splendid seamanship 
which brought the Agamemnon safely through the terrible gale, last- 
ing seven days, which she encountered while making for the rendez- 
vous in mid-Atlantic with the Niagara, and his services generally 
were of the greatest value. It seems a pity that the friends of a 
man with such a record should have thought it well to claim for 
him a3 ees which he himself would have been the first to 
repui 


The Pacific Cable—In our note regarding the corre- 
—— which has passed between Lord Ripon and the Governors 
the Colonies represented at the Ottawa Conference, on the subject 


- of trade relations, we stated that no mention whatever is made of the 


Pacific Cable. Our readers will remember that the resolutions in 
Lord Jersey’s report are expressly divided into three héads:—1. 
(three resolutions). 2. “ Steamship communica- 


tion” (four resolutions). 3. ‘The Pacific Cable” (five resolutions), 
It was, therefore, hardly to be wondered at that a correspondenc2 
dealing expressly with trade relations should contain no reference to 
the Pacific Cable, though indirectly that cable may have a deal to do 
with trade and trade relations. : 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aylesbury. — August 9th. For lighting the several 


public lamps and clock tower within the district for one year from 
September 1st, for the Aylesbury Loeal Board. The conditions for 
lighting aad all other particulars in connection therewith may be 
obtained on — to Mr. George Fell, clerk, Aylesbury, to whom 
tenders must be sent by August 9th. 


Cowes.—August 27th. Tenders are invited for laying 
down electric lighting plant of sufficient capacity to supply at the 
same time 2,200 8-C.P. lamps, also public lighting and the laying of 
mains to accommodate 3,000 lamps. Details can be obtained from 
Mr. N. F. Dennis, engineer to the Council, Cowes. 


France.—August 11th. The Municipal Authorities of 
Iile-sur-Tet (Pyrénezs Orientales) are inviting tenders for the conces- 
sion for the electric lighting of the town. Tenders should be directed 
to the Mairie d’Ille-sur-Tet (Pyrénees Orientales), France. 


France.—Tenders are being invited by the General 
Direction of the French Posts and Telegraphs, until the 8th inst., for 
the construction and fitting out of a principal telephone office in the 
Rue Chaudron, Paris. Tenders are to be sent to the Direction 
Générale des Postes et des Telegraphes, 103, Rue de Grenelle, Paris. 


Halifax.—Tenders are wanted for the electric lighting of 
the King Cross Constitutional Club. The building can be inspected 
between the hours of 9 a.m. and 5 p.m. on application to the steward. 
Tenders to be in not later than 5 p.m. on Monday, August 5th, 


. addressed to the Chairman of the House Committee.” 


Holland,—August 9th.—The Minister of the Waterstaat 
at the Hague, is inviting tenders for the construction of a new post 
and telegraph office in Amsterdam. Tenders to above. 


Rangoon.—November 4th. The Municipal Committee is 
inviting tenders for electric lighting. Particulars to be obtained from 


’ Messrs. Ogilvy, Gillanders & Co., 67, Cornhill, E.C. 


Romford.—August 6th. For lighting the public lamps 
in the town of Romford, as to about 190 of auch lamps from sunset 
to sunrise during 12 months from September Ist, for the Romford 
Urban District Council. Tenders to include the cost of lighting, 
cleaning, and repairing, and are to be sent to Mr. Geo. Bailey, clerk, 
Romford, by 4 p.m. on August 6th. A contract (and if necessary) a 
bond with sufficient sureties will have to be entered into and given 
by the person or persons whose tender may be accepted. Further 
Se may be had on application to the surveyor. No special 

rms of tender. 


Spain.—The Municipal Authorities of Biar (Alicanté 
province) are at present inviting tenders for the concession for the 
electric lighting of the town during a period of five years. Tenders 
to the Secretaria del Ayuntamiento, Biar (Alicanté). 


Surbiton.—Six firms are to be invited to send in plans 
and specifications for electric lighting. 


Vienna.—The Municipality of Vienna ask for tenders 
and plans for the construction and working of electric railways in 
and around the city. Tenders must be sent in before November 14th 
next. The notice may be seen at the Commercial Department of the 
Foreign Office. For further particulars, see our advertisement pages. 


Wakefield.—The Corporation Electric Lighting Com- 


mittee invites tenders for the supply and erection of boilers, engines, 


‘alternators, switchboards, cables, transformers, arc lamps, &c., Xc., 


for the intended electric lighting installation. For further particu- 
lars, see our advertisement pages. 


Wellington (Salop).—The Shropshire Iron Company 
are inviting tenders for electric lighting plant, forges, &c., &c. 


CLOSED. 


London,—For electric lighting of St. James’s Club (part 
of), W. Howard Tasker, M.Inst.E.E., Consulting Engineer, 12, Pem- 
broke Road, Kensington, W. 


Crompton & Co. ... £57310 0 
Clarke & Co. 536 6 0 
Moody Bros. 475 5 0 
Belshaw & Co. (accepted) ies ne 467 14 9 
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DIMENSIONAL FORMULZ AND THE 
THEORY OF UNITS. 


[communtcaTED.] 


An interesting, though rather abstruse discussion, has been 
going on in the columns of the New York contemporary, 
Electrical World, concerning dimensional formule and the 
theory of units. The sides have been respectively cham- 
pioned by Prof. Fessenden and Mr. Townsend Wolcott, who 
are evidently at variance in very fundamental matters. Thus 
the latter holds, inter alia, that dimensional formulz are 
largely optional; whilst the former asserts that they are a 
legitimate form of mathematical analysis. Prof. Fessenden 
claims that the ©.G.S. system is based upon an entirely 
erroneous idea, and he falls foul of the notion that “every 
electro-magnetic quantity may be defined with reference to 
the fundamental units of length, mass and time ” (vide Clerk 
Maxwell’s “ Electricity and Magnetism,” Vol. 2, page 263). 
He claims that physicists are beginning to see this as he 
does, and alludes to Prof. Riicker’s work, and to the state- 
ment in Everett’s C.G.S. units (last edition), that “ nearly 
all the quantities with which physical science deals can be 
expressed in terms of three fundamental units.” 

Prof. Riicker is disposed to increase the number of these 
units to five, whilst Prof. Fessenden advances to ten. His 
system, he claims, gives us a means of expressing completely 
all the phenomena of nature, and in such a manner 
that we can use it as a means of investigation. Of course, 
he is bound to admit that when we know how electricity and 
gravity are related, we can then reduce these fundamental 
units from ten to three. So it would seem that he is tem- 
porising ; though temporising wisely, perhaps. These three 
units will be “Jength, time, and force.” By the term force 
he does not imply electric force, or any particular force, such 
as gravitational force, but some at present undefined func- 
tion of the ether by virtue of which one portion of the ether 
tends to move another. What its ultimate nature may be does 
not at present concern us, and it is possible that it never will. 

Prof. Wolcott has fortunately taken up a very hostile atti- 
tude towards these notions ; and it is highly desirable that 
others should enter the lists. There is everything to be 
gained by hammering out the issues of this theory of units, 
and in searching into the premises upon which it is based. 

Prof. Fessenden believes that Mr. Heaviside’s work 
is nearly all in the right direction. If we follow Mr. 
Heaviside, we get a new ampere and henry each ap- 
proximately 12 times the old; a new farad ,',th the 
old, a new volt three times as great, and a new 
ampére one-third as great. There are a great many of us 
who feel that the ohm is too small, the farad too large, and 
though our henry is about right, that our volt is too small, 
and that the new ampere would be just about the current 
taken by a single incandescent lamp.* Mr. Heaviside pro- 
poses to eliminate 4 w from circuital equations, as they 
may perhaps be legitimately termed, and though it does re- 
app2ar elsewhere, it reappears in a place in which is un- 
doubtedly causes less trouble. Taking this with the use of 
one multiplying factor, it would appear that it might really 
be a good thing to make up our minds to these changes. 

_ So long as we have to fly to such things as Schwartzians 
in order to calculate the capacity of two parallel plates, the 
average electrician will be apt to let that branch of the 
science severely and comfortably alone, in spite of the ample 
fulfilment of Lord Rayleigh’s prediction that alternating 
currents would educate electricians to become mathemati- 
cians. If we must have a skeleton, says Prof. Fessenden, it is 
best to keep it in the cupboard amongst the electrostatic units. 

A notable advantage which this new theory of units does 
certainly offer is that to which allusion has already been made, 
namely, that it affords a rational basis for the dimensional 
expression of the ohm and the henry, which thereby is freed 
from the reproach of posing in the false character of a 
ee and a length respectively. As tending to remove 
the difficulty which has existed in the minds of students and 
others as to these and other points, the theory promises to 
— @ good service, and therefore is deserving of careful 
attention. 


* The expression, a single incandescent lamp, is meaningless. It may 
betaken to representa 16-C.P. lamp ora“ Sunbeam.”—Eps. Enzo. Rav. 


TRACTION BY ACCUMULATORS. 


AttTHoueH the driving of tramcars by accumulators is 
universally recognised to be one of the simplest methods of 
employing electricity for traction purposes, it would seem 


that we have not advanced very much since the early experi- ~ 


ments in this country. Nor have later experiments done much 
to improve the confidence in secondary batteries. We are quite 
ready to admit that in the instances in this country where 
accumulators have been tried on tramway systems they have 
not received very careful treatment. 

The apparent success, however, that has been obtained 
with accumulators on certain Parisian lines makes one hope- 
ful that this system may yet prove to be practicable on other 
lines. It cannot be denied that there are definite limitations 
to this system, but the Paris line, judging from the section, 
is by no means an easy one to traverse, and for this reason 
the success of the accumulator is all the more marked. 

The lines on which accumulators have been used with 
such gratifying results are those of the Paris Tramway Com- 
pany. The experiments that have been made by this com- 

ny are however, not new, for they gu back as far as the 

ginning of 1892, when trials were commenced on the 
St. Denis-Madeleine line. The results were so satisfactory 
that there has been a gradual displacement of horse traction 
on all the other lines of the company. 

In May of this year the number of car kilometres traversed 
by the accumulator cars was over two millions. We do not 


ux 


A 

AM 


View oF Car. 


propose in this article to say very much about the generating 
machinery that is employed. Motors of the two-pole 
Gramme type are used on the cars, while at the generating 
station Desroziers dynamos are employed, and what is an 
interesting fact an old Edison machine with the long field 
magnets is used. Two Lecouteux and Garnier engines of 
the Corliss type and a Corliss engine are used. For much of 
the following information we are indebted to L’Jndusirie 
Electrique, other French journals, and to papers by M. 
Sarcia. 

The most interesting feature of the system is the accumu- 
lator, which is the Laurent-Cely, a species of the well known 
chloride cell. Before detailing this, however, we would say 
that the charging of the accumulators is at present effected 
with two constant differences of potential of 250 and 280 
volts. Formerly, the charging was done at the con- 
stant difference of potential of 265 volts. The result 
was, that at the commencement the intensity of the 
charge was very high, but continually diminished until 
it reached a very low value, which prolonged the dura- 
tion of the charge. Now the charge begins at about 
250 volts, the intensity is then from 70 to 80 ampéres ; 
when it falls to 10 or 15 ampéres, boosters are coupled in 
series with the machines. The difference of potential then 
goes up to 280 volts, and the current to 70 ampéres ; this 
intensity then gradually falls. The coupling of the booster 
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is effected from the 


board by means of an J 


automatic switch. 

M. J. Sarcia ex- 
plained in his com- 
munication to the So- 
ciété Internationale 
des Electriciens, that 
the first negative 


plates of the accu- fam 


mulators, in which 


the active material j 


was obtained by the 
reduction of the chlo- 
ride of lead, have re- 


sisted perfectly 


operations connec 

with the tramway; 
their duration has 
exceeded 150,000 car 
kilometres, and their 
wear has been very 


slow. But the positive \ 


lates, on the other 
and, have deterior- 
ated very rapidly; 
after one series of 
charges and dis- 
charges the peroxide 
of lead has fallen. 
To avoid these draw- 
backs, the Société 
pour le Travail Elec- 
trique des Métauzr 
adopted a type of 
plates with a central 
core with channels, 
constituting a series 
of little receivers, 
which receive the 
active material and 
keep it. These new 
positive plates have 
the great advantage 
of being re-coated 
after being in use a 
certain time ; all the 
peroxide that has 
fallen to the bottom 
of the troughs is 
collected and replaced 
in the channels. The 
material falls some- 
what rapidly, but 
the support remains 
intact. 

These new plates 


‘have enabled the 


intensity of the dis- 
charge to be in- 
creased, and the new 
battery now used on 
thecar, which we shall 
now describe, con- 
tainsonly 56 elements 
with nine plates of 
200 millimetres by 
200 millimetres, the 
total weight being 
1,700 kg. instead of 
108 elements with 
11 plates of 200 milli- 
metres by 200 milli- 
metres, weighing 
altogether 3,000 kg., 
as in the old batteries. 

The experiments 
on electric traction 
dy means of accu- 
mulators, as we have 
already said, were 


4 


AccuMULATOR ON MovaBLe 


begun in 1892 with 
the cars then in ser- 
vice, which had to 


-carry out, as well as 


possible, the new work 
required of them, 
This arrangement 


certainly entailed a’ 


great number of in- 
conveniences which 
practice has since 
brought to light. The 
company hastened to 


eliminate these diaw- 
im backs in a new type 
m of car, which has 
™ just been constructed 
and fitted up with 
yj the help of Messrs, 


Bourdon & Garnier 


=] and the Breguet firm. 


Rai car now em- 
ployed is supported 
on a truck placed in 
the centre, leaving 
two projections at the 
extremities, which 
are apparent at first 
sight. In this car 
the truck and the 
framework are rigid, 
and the wheel base 
is only 1°90 metres. 
The total weight of 
the car is only 11°7 
tons when ready for 
service as against 14 
tons for the old 
cars. The battery of 
accumulators, com- 
posed, as we have 
said, of 56 elements 
of nine plates, is 
completely enclosed 
in a case which is 
placed underneath 
the car between the 
axles. This case con- 
tains the accumula- 
tors, the tails of which 
have been placed 
higher. The box is 
covered with plates 
and has on its sides 
the contacts for 
making the connec- 
tions. 

The case is sus- 
pended by four steel 
hooks fixed to the 
truck, and runs on 
wooden slides. When 
a car returns to the 
depot after a journey 
the case has merely 
to be drawn out 
and the charged 
accumulators put in. 
This operation 18 
effected by means of 
a low truck which 
passes under the car, 
the platform of which 
is moved by means 
of a windlass. The 
case is raised, rested 
on the track and 
easily withdrawn. 
The reverse operation 
takes place when the 
case is put back. 
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The whole proceeding only takes from two to three minutes. 
The motors are of the shunt type, each working the axles 
by means of single reduction gearing; their angular 
velocity is only about 500 revolutions per minute, instead of 
1,200 to 1,300 as before. The power of each of the motors 
is 10 kw. 


cuperation which may, as we shall show, amount to 18 per 
cent., has the great advantage of supplying the accumulators 
from time to time with a small charge, just when they have 
just furnished their highest discharge. This arrangement 
must be very favourable for them. oer 

This car has been subjected to a great number of trials 


Section oF L’Oprra AnD St. Denis Linz. 
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The manipulations are all executed with the help of a 
revolving apparatus worked by different handles within 
reach of the driver. This apparatus consists of a switch 
which acts only on the coupling of the field magnets, 
the armatures, and certain resistances. The starting is 
effected by leaving the field magnets without resistance, and 
introducing a resistance into the armature. After the start, 
the resistance in the circuit of the armature is gradually 


976.5 Watts-Heure 


and experiments, which have given very satisfactory results. 
It is interesting to follow in the car the successive indica- 
tions of a registering wattmeter, showing at each moment 
the power consumed or recuperated. We reproduce the 
diagrams obtained for the Avenue of Saint-Ouen and the 
Rue de Rome. On the one side above the axis of z 
the energy consumed, and on the other, on the shaded part, 
the energy recuperated. 


626 ,8 Watts-H. 


Rus de la Pepinvive 


ENERGY CoNSUMED AND RECUPERATED ON Two Portions oF THE LINES. 


withdrawn. A very powerful electric brake action can be 
used if required, consisting of an arrangement for short- 
circuiting the armature. Experiments have shown that this 
brake rendered the employment of ordinary brakes quite 
Unnecessary ; nevertheless, in order to fulfil official require- 
ments, an auxiliary brake worked by a windlass has had to 
be added. The driver has at his disposal a little box of 
sand, which enables him to throw sand on the rails and 
under the wheels to prevent slipping. 

The shunt motors with which the car is provided enable 
it to recuperate the electrical energy on descents. This re- 


We will give a few definite facts with regard to this sub- 
ject obtained by an experiment carried out on April 24th, 
1895. The consumption is indicated in ampére hours :— 


Distance traversed—from the depdt (Saint- 

Denis) to the Madeleine and back e+ 19°069 km. 
Weight of the car when full ... 12 tons. 
Time occupied by journey to the Madeleine ... 56 minutes. 
Consumption es +» 4451 ampére hours. 
Recuperation 777 


Return journey ... .. ..  .. 85minutes. ” 
Consumption coe 43°13 ampére hours. 
Recuperation ... 9°05 ” 
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Total consumption 


... 8764 ampére hours. 
Remainder left in the battery ... ion 
Consumption per ton kilometre without recu- 
Consumption per ton kilometre with recupera- 


Mean difference of potential ... Sas «» 105 volts. 

We will supplement the foregoing by a few figures ex- 
tracted from M. Sarcia’s communication to the Société 
Internationale des Electriciens relating to the conditions of 
working, figures bearing upon a monthly mean of about 
80,000 car-kilometres for the three lines, and a total of 
nearly 2,000,000 car-kilometres from January Ist, 1892, to 
December 31st, 1894 :— ; 


Accumulators. 


ae plates to each element ... 
Height of plates in centimetres... 


Thickness of negative plates in centimetres sos eee oo © 
Weight of the plates in kilogrammes 
Capacity, in ampére-hours ... soe 290 
Efficiency in energy, per cent. 
Mean output in ampéres... eee 
Maximum output... 100 to 120 
Duration of negative plates in car-kilometres_ ... 150,000 
» positive ” eee eee 14,000 
Motors. 
Number of motors... wes se coe ove 2 
Maximum angular velocity in revolutions per minute ... +. 1,350 
Difference of potential in volts 200 
Efficiency at maximum power, percent. ... ... 78 
Ratio of reduction ... ove avs ove 
Cars. 

Number of seats one ove 
Weight of the car in kilogrammes ... see ose ove 14,000 
” battery ” eee eee 3,000 

” passengers ” eee eee eee oe 3,500 
Co-efficient of traction on the Broca rails... met sive ee 


” ” Vignole eee eee eee eee “006 
Distance traversed daily in kilometres... ioe +. 148 to 162 
Specific Consumption calculated for Car-kilometre. 


Electrical energy at station in watt-hours oe on 1,016 
Quantity of electricity in ampére-hours ... wee 
Coal in kilogrammes... eee 2°465 
Oil in grammes ae wee 


Cost of Working in Centimes per Car-kilometre. 
Maintenance (10 c.), and attendance (6 c.), of accumulators ... 16 
Wear and tear of trucks and motors eve 

Total ... 


Cost of Working in Centimes per Kilowatt-hour. 
Maintenance and attendance of accumulato 


Wear and tear of trucks and motors ee aes oes oe 3 


Or a reduction of 30 per cent. on the old system. 


City and Guilds of London Institute.—The diploma 
of “ Associate of the City and Guilds of London Institute” 
has been conferred by the Council of the Institute upon the 
following matriculated students who have this year success- 
fully completed the full course of instruction at the Central 
Technical College :—Civil and Mechanical Engineering— 
H. 8. Andrewes, F. G. Arnould, J. E. Chapman, H. E. Fen- 
wick, OC. 8S. Hainworth, E. W. Hainworth, B. H. M. Hewett, 
E. W. Hummel, F. T. W. Lewis, F. E. Morgan, R. E. 
Reeves, H. Robinson. — Physics and Electrical Engi- 
neering—J. M. Barr, 8. Beeton, C. Brandeis, W. M. Carver, 
A. D. Constable, 8. Gilford, F. S. Grogan, A. O. Hanson, 
G. 8. Hewett, C. D. Le Maistre, P. G. Phelps, W. Reilly, 
W. Roberts, H. G. Solomon, R. J. J. Swann, C. P. Taylor, 
E. L. Thorp, E. L. Webb, N. J. Wilson. Applied Chemistry 
—W. G. Bennett, W. A. Davis, W. T. Gldden, C. Revis, 
E. M. Rich, P. Spencer. 


THE BEAUTY OF THE THAMES EMBANK.- 
MENT. 


We have more than once drawn attention to the somewhat 
curious attitude taken up by the County Council when con- 
sidering questions which are, to some extent, technical. It 
is only reasonable to suppose that they come to erroneous con- 
clusions by reason of insufficient evidence. There may be 
some measure of blame attaching to them for acting on 
meagre information, but after all the Council is, to a great 
extent, in the hands of its committees, and following the pro- 
cess a little further we may say that the committees are very 
much in the hands of their technical advisers. Nodoubt the 
County Council seek to minister to the good of the com- 
munity, but they occasionally adopt methods which are not 
reassuring. It is not very long ago that some peculiar views 
of the Council were set forth on the subject of overhead wires 
for traction purposes, and we are very much afraid that the 
Council may go quite as hopelessly astray on the question of 
lighting the Thames Embankment. It may be remembered 
that the Council decided some time ago to spend upwards of 
£16,000 for that purpose ; without going into the estimates, 
which, however, - seem unnecessarily large, we must say 
that the determination is a praiseworthy one, but it is to be 
sincerely hoped that in the execution there may be no mis- 
takes. The matter is momentarily shelved by reason of the 
amendment last week, to the effect that before proceeding 
with the electric lighting they should obtain full information 
concerning the incandescent gas burners. We are confident, 
however, that Welsbach gas burners will only delay the 
introduction of electric light on the Embankment a very 
short time. 

The scheme which the County Council propose is, to some 
extent, set forth in last week’s ELectricaL Review. It is 
to some of the details of the scheme that we take strong 
exception. It was the original intention of the committee 
to place the arc light standards in the centre of the Embank- 
ment, but the council refused to sanction such an innovation, 
and ultimately the committee were driven to recommend the 
lighting by means of lamps placed on the parapet. Now 
there is absolutely nothing to recommend such an arrange- 
ment. On the committee’s own showing, it would cost more 
to place the lamps on the parapet than in the roadway, and 
in order that the lamps on the parapet would throw sufficient 
light in the roadway, it would be necessary to chop down 
every alternate tree along the Embankment. It is only 
necessary to consider the subject a moment to see how 
utterly unnecessary are such drastic measures. The trees on 
the Embankment have not reached full maturity, and if half 
the trees were cleared away, the branches of the remaining 
ones in a few years time would have met, thus effectually pre- 
venting the light from reaching the road. The felling process 
would have to be repeated, and the finest Boulevard in 
London would eventually become denuded of its most charm- 
ing attributes. On the highest public grounds it is essential 
that the council should seoaiilen the whole question. We 
feel confident that it is only necessary to point out what 
harm may be done for it to be prevented. 

With a view to aid the Council in its deliberations we 
have endeavoured to depict, by help of the photographer’s 
art, the Thames Embankment with arc lamps placed in the 
centre of the road ; we have also included an electric tram- 
car which is deriving its supply of electric energy from wires 
suspended to the lamp-posts. The illustrations show unmis- 
takeably that neither the arc lamp standards nor the electric 
tramcar interfere in the slightest degree with the beauty of 
the surroundings. There is absolutely no reason why arc 
lamp standards should not be so designed as to be in complete 
harmony with their environment. Street lamps, like the poor, 
are always with us, but there is no need to perpetuate in arc 
lamps the hideousness of gas lamp-posts. There are many 
— in our streets that need much chastening before vet 
could be held to conform to the principles of art, Indeed, 
the thing could be carried to absurd lengths. To be beau- 
tiful we should need to improve the ’buses and do away with 
streets ; the policeman, too, has occasionally hard lines which 
need softening before we can be really artistic. 


| 
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THaMES EMBANKMENT, Looxina Towarps Hovusgs oF PaRLIAMENT, 


Tar Same View or THE THAMES EMBANKMENT WITH ELECTRIC CaR AND ARC Lamps: ADDED. 
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CORRESPONDENCE. 


Electric Hair Brushes and other Things. 


The enclosed paragraph has been handed to me, and if 
your journal had a wide circulation amongst the society with 
whom I deal, I would challenge you for a sum of money for 
a charitable purpose to have made some incorrect statements 
as far as I am concerned, also about my new electrical 
appliances, batteries, &c., but for the present, until I shall 
have seen you, I can only say I am very surprised a gentleman 
holding your position to condemn some new inventions that 
he has not seen. I can understand you are surprised that a 
hair dresser has invented several electrical batteries, appa- 
ratus, &c. I am very fond of electricity, not only for 
medical pu but in all its branches. I have fitted alone 
my establishment with 52 lamps, telephone, bells, alarms, 
&c., and I have received the best compliments from first 
class electrical engineers and inspectors on completion of the 
work. My electro-prophylactic batteries and brushes are 
made entirely upon new scientific principles, and are in the 
hands, and recommended by, some of the best doctors of 
Harley Street, &c. 
f+ At your convenience, I will be most happy to show you, 
by appointment, in my establishment or at your office, some 
novelties and inventions I can claim as my own, leaving to 
_ good judgment if I have spoofed Dagonet and done to 

im a most unneighbourly act, to use your words. 
Hoping the pleasure of your visit, or to hear soon from you, 
Charles Klein. 
July 29th, 1895. 


[We refer to this letter in a note.—Eps. Exec. Rev. | 


The Supply of Electric Energy by a Private Individual. 


How stands the law with regard to any private individual, 
who owns an electric lighting plant, supplying his neigh- 
bours with light and power? Oan he proceed to supply 
them with energy, and charge by agreement, or is some per- 
mission necessary from the powers that be ? 

Bourgeois. 

[There is nothing to prevent our correspondent supplyin 
electric energy to his He need ask 
consent but the owners of property, and it is not likely that 
anyone will attempt to restrain him, providing he does 
nothing illegal under the common law. He can, however, 
only cross the road by permission of the road authorities.— 
Eps. Rev. ] 


Secondary Batteries and Aluminium. 


In his paper on “International Electric Storage Batteries,” 
Mr. New says that “the capacity of the I.E.S. plate is shown 
by experiment to be from three to five times that of an E.P.S. 

ate of the same size and surface.” Now, an I.E.S. plate 
is nearly three times as thick as an E.P.S. L-type plate, so 
that weight for weight the superiority is notso marked. B 
the way, Mr. New does not mention what type of E.P.S. 

late he is comparing his plate with ; the different types of 

-P.S. plate differ considerably in capacity and discharge 
rate. But why are comparisons only drawn with the E.P.S. 
battery ? How does the I.E.S. compare for capacity with 
the chloride and lithanode batteries, or for rapid discharges 
with the Epstein? The chief trouble with E.P.S. plates is 
that the active material of the peroxides slowly disintegrates 
and falls in a mud to the bottoms of the cells, and I don’t see 
how enclosing the plates in perforated celluloid bags would 
prevent this. Again, how is the expansion of the active 
material during charging provided for? This often causes 
plates to buckle, and (if they have embedded conductors) to 
split. Have the celluloid bags sufficient elasticity to allow 
for the changes of volume (which sometimes amount to 
several per cent.), and yet always to fit the plates closely ? 

The J.E.S. Company state that their cells can be dis- 
charged with safety to a much lower P.D. than other cells 
can ; why should this be? What is there about the I.E.S. 
cell to prevent sulphating ? Lastly, do not the celluloid 

add considerably to the cost of the plates. 
should also like to make a few remarks on the article 
on “ Aluminium, the Superabundant Metal,” in last week’s 


Review. The first paragraph would give one the impres- 
sion that Castner was the first to reduce aluminium by means 
of sodium; Deville, however, invented both the electrolytic 
and sodium processes, but gave up the former, because elec- 
tricity was at that time too dear. The present price of 
aluminium in England is considerably lower than that given 
in the article ; it is about 1s. 5d. per lb. for large quantities, 
and I have seen ingot aluminium quoted at 1s. 7d. for 
ewt. lots. The melting point is usually taken as about 
700° ©. or 1,300° F.; the latent heat of fusion has been 
determined as about 29°5. 

The Cowles process is not on. as stated in the 
article; the alumina is deoxidised by the carbon, and not by 
electrolysis. The Héroult people have abandoned the process, 
“ without a solvent ;” the process they now use is practi- 
cally identical with the Hall process. 

Hoping that I have not discharged this letter to too low 


a P.D. for publication, 
G. C. Allingham. 


LONDON COUNTY COUNCIL AND ELECTRIC 
LIGHTING LOANS. 


Tux Finance Committee of the London County Council brought up 
two reports on Tuesday in reference to loans to the Vestries of St. 
Pancras and Islington for electric lighting purposes. |Both these 
reports, of which abstracts are given below, were passed. 


Sr. Pancras VESTRY. 


The committee reported that the Vestry has already established an 
electric lighting station in Stanhope Street, has laid mains in various 
streets, and has built battery sub-stations in High Street, Camden 
Town, and in Regent’s Park Road. On these various works the 
County Council has already advanced or sanctioned loans to the ex- 
tent of £107,700. The Vestry, finding the demand for electricity is 
increasing beyond the capacity of the Stanhope Street station, and 
also to assist in disposing of the parish refuse, now propose to con- 
struct a combined electric lighting station and refuse destructor, for 
which the present loan is required. The vestry has acquired certain 
premises in King’s Road, Camden Town, for a central station for 
£8,592, and Bangor Wharf, in Georgiana Street, in connection with 
the collection, removal, and disposal of house and street refuse (to 
be used in connection with the electric station) for £9,924. The 
buildings and works are estimated to cost £27,201, and contracts have 
been entered into for about £25,000 of this amount. The cost of the 
necessary engines, dynamos, boilers, switchboards, mains, &c., is esti- 
mated at £35,569, in respect of which contracts have already been 
entered into for £32,092. In addition to the electric lighting ma- 
chinery referred to, there are an engine and boiler, two mortar mills, 
stone breaker, fans, and other appliances intended for use with the 
refuse destructor, in respect of which contracts have been taken for 
£1,100, making, with professional and other charges, a total of 
£34,760. The vestry asks that the whole cost may be treated as a 
loan for electric lighting pu: s, and spread over 42 years; but the 
Finance Committee expressed the opinion that the cost in connection 
with the removal and disposal of the street and house refuse must be 
treated separately, and regard had to the life of that part of the out- 
lay. As the vestry does not require to take up the whole of the 
£75,000 at once, they considered that the loan should be limited to 
the amount at present required, viz., £56,100, and made subject toa 
restriction as to further borrowing to supply any necessary replace- 
ment of plant and machinery until the amount raised has been paid 
off, any plant requiring to be renewed in the interim being defrayed 
out of a sinking fund for renewals, or from maintenance account. 
The committee accordingly recommended, and the Council adopted 
the following recommendations :— 

(a) That, subject to the Council hereafter giving its written con- 
sent under seal to the borrowing, and subject to all necessary consents 
and evidence being furnished to the satisfaction of the solicitor of 
the Council, the application of the Vestry of St. Pancras for a loan 
of £75,000 towards defraying the cost of purchasing the necessary 
site for, and carrying out an electric light installation, and erecting 
the requisite buildings and plant, and providing and laying the 
necessary mains in the _ and also in providing a wharf and 
land, plant, buildings and machinery in connection with the collec- 
tion, removal and disposal of the house and street refuse of the 
parish, be granted to the extent of £30,000 for electric lighting pur- 
poses, on condition that the loan be taken up at once, interest being 
charged thereon at the rate of £2 17s. 6d. per cent. per annum calcu- 
lated quarterly, and with the principal being repaid by such equal 
half-yearly payments of — and interest combined as will 
repay the amount borrowed within a period of 42 years; that it be 
referred to the solicitor to take the necessary measures for com- 
pleting the loan, and that the amount be advanced out of the Con- 
solidated Loans Fund. 

(6) That it be notified to the Vestry of St. Pancras that, as they 
have elected to spread the whole of the initial cost of the electric 
light installation over 42 years, the Council will decline to give its 
sanction to the raising of any loan to replace plant and machinery 
which may be necessary during the currency of the loan, and will 
expect the vestry to provide for all smewels required during that 
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punhot of a sinking fund to be provided, or from maintenance 
account. 

(c) That, subject to the Council hereafter giving its written con- 
sent under seal to the borrowing, and subject to all necessary consents 
and evidence being furnished to the satisfaction of the solicitor of 
the Council, the application of the Vestry of St. Pancras for such 
portions of the abvve-mentioned loan of £75,000 as relate to the 
collection, removal and disposal of the house and street refuse of the 
parish, be granted, to the extent of £26,100, for purchasing the pre- 
mises and providing the necessary buildings, plant and machinery, in 
connection with the collection and disposal of the house and street 
refuse of the parish, on condition that the loan be taken up at once, 
interest being charged thereon at the rate of £2 17s. 6d. per cent. 
per annum, calculated quarterly, and the principal being repaid by 
such equal half-yearly payments of principal and interest combined 
as will repay the amount borrowed as to £10,500 within a period of 
54 years, as to £9,000 in 30 years, as to £5,400 in 15 years, and as to 
£1,200 in 12 years; that it be referred to the solicitor to take the 
necessary measures for completing the loan, and that the amount be 
advanced out of the Consolidated Loans Fund. 


VESTRY. 


The vestry’s application for a loan of £51,0C0 for electric lighting 
had again been considered by the Finance Committee. On January 
22nd, the committee recommended the Council to sanction a loan of 
£18,000 towards the cost of erecting a central station at Eden Grove, 
Holloway, repayable in 50 years, and of £33,000 to provide the 
necessary plant and machinery, mains and pipes, repayable in 20 
years. The consideration of the matter was adjourned by the Council 
from the 22nd to the 29th January, when the recommendation was 
withdrawn on the implied understanding that a further representa- 
tion should be made to the Treasury with a view to obtaining an 
alteration in the periods to be allowed for repayment of loans for the 
initial cost of electric lighting installations. Further correspondence 
with the Treasury was presented to the Council on May 7th, the effect 
of it being that as an alternative method of repayment the Treasury 
was prepared to approve of an all-round period of 42 years for the 
entire cost, with a restriction as to further borrowing for replacement 
until the amount raised had been paid off; any plant requiring to 
be renewed in the interim being paid for out of a sinking fund for 
renewals, or from maintenance account. The Vestry of Islington 
having been informed of the Treasury decision, and of the willingness 
of the committee to recommend the Council to sanction the borrowing 
of the £51,000 on those terms, either for 42 years for the whole 
amount, or divided (as above-mentioned) for 50 and 20 years, the 
vestry replied that they were not prepared to accept the terms 
offered, and they asked the Council to sanction fhe borrowing uncon- 
ditionally of the sum required, the loan to be repaid as provided by 
section 190 of the Metropolis Management Act, 1855. 

This section enacts that for the purpose of providing a fund for 
paying off mortgages granted under the Act, the board or vestry 
granting such mortgage shall once in every year set aside out of the 
moneys or rates charged thereby such sum as they think proper, 
being not less than £2 per cent. on the amount of the principal 
moneys secured thereby, and the sum so from time to time set aside 
and all other moneys applied by the board or vestry in augmentation 
of the said fund, is to be applied in paying off the loan, or invested 
= compound interest until the whole of the principal can be dis- 
charged. 

In making this request, it did not appear to the Finance Committee 
that the vestry had sufficiently recognised the fact that it is the duty of 
the Council not only tosee that loans are required for purposes authorised 
by statute, but tosafeguard the interest of future ratepayers by not 
allowing any burthen of debt to be placed on them which should be 
borne by the present occupiers; and, moreover, that it has always 
been the custom to restrict the period of loans to the life of the 
works to be executed, except that, as previously stated, by arrange- 
ment with the Treasury an exception has now been made in the case 
of electric lighting works for the whole initial cost to be included in 
one period of 42 years, subject to the special condition above stated. 
Reporting on a similar application from the Vestry of St. Pancras on 
May 7th, the Finance Committee stated that they considered the 
condition was a fair one, and one which the Council should accept, 
and the Vestry of St. Pancras also consenting, the loan was concluded 
on that basis. In offering the Vestry of Islington the same terms, 
it was considered that the committee had gone as far as the Council 
could reasonably be asked to go in facilitating the borrowing of the 
money, and that they could nct advise the Council to give an uncon- 
ditional sanction to the vestry borrowing the £51,000. 

The vestry has since reconsidered the matter, and now ask the 
Council to sanction the borrowing of the £51,000, and also to lend 
the money at £2 17s. 6d. per cent., the loan to be repayable in 42 years 
on the annuity system. ‘The committee therefore reeommended— 

(a) That, subject to the Council hereafter giving its written con- 
sent under seal to the borrowing, and subject to all necessary con- 
sents and evidence being furnished to the satisfaction of the solicitor 
of the Council, the application of the Vestry of Islington for a loan 
of £51,000 towards defraying the cost of an electric light installation 
in that parish, be granted, on condition that the loan be taken up at 
once, interest being charged thereon at the rate of £2 17s. 6d. per 
cent, re annum, calculated quarterly, and with the principal being 
repaid by such equal half-yearly payments of principal and interest 
combined as will repay the amount borrowed within a period of 42 
years; that it be referred to the solicitor to take the necessary 
measures for completing the loan, and that the amount be advanced 
out of the Consolidated Loans Fund. 

(+) That it be notified to the Vestry of Islington that as they have 
elected to spread the whole of the initial cost of the electric light 
installation over 42 years, the Council will decline to give its sanction 
to the raising of any loan to replace any of the plant and machinery 


which may be necessary during the currency of the loan, and will 
expect the vestry to provide for all renewals required during that 
period out of a sinking fund to be provided, or from maintenance 
account. 

These recommendations were approved. 


A NEW SCHEME FOR LIGHTING 
FOLKESTONE. 


On Wednesday afternoon the Folkestone Corporation visited Dover 
on the invitation of the Dover Electricity Supply Company, who 
have proposed a new scheme for the lighting of Folkestone by elec- 
tricity. The members of the corporation present included the Mayor 
(Lieut.-Col. Penfold), Aldermen Banks, Salter, Pledge, Councillors 
Baker, Spurgen, Hall, Vaughan, Pursey, Mercer, the borough engineer 
(Mr. White), the consulting engineer on the electric light (Mr. 
Parker, of Rochester), Mr. Radford (Lord Radnor’s agent), &c. 
They were met by Sir William Crundall (chairman of the Dover 
Electricity Supply Company), Messrs. Bagshawe and Van Tromp 
(directors), Mr. Whitlock (resident engineer), and Mr. Beeton 
(secretary). The company first visited the extensive works of 
the Dover concern, with which they seemed much impressed. 
They were afterwards shown over the new School of Art, which has 
been fitted throughout for the electric light. A conference was next 
held, which was the primary cause of the visit of the Folkestone 
Corporation, and the chairman of the Dover company laid before the 
Folkestone delegates reasons why they should adopt the electric light 
in their fashionable town. Dover had been the pioneer in electricity 
in South-East Kent, and he thought that in all probability some 
arrangement could be made by which a cable might be laid along the 
South-Eastern line to Folkestone, thus making it convenient for the 
corporation of that town to take their supply from the Dover com- 
pany, which would be willing to supply the current on the profit- 
sharing system. That was, they could make a sliding scale, so that 
the Folkestone Corporation would share in the profits of the Dover 
concern. He saw no reason why a small committee should not be 
appointed by the Folkestone Corporation to discuss this proposition 
with the Dover company. 

The Mayor or FoLkEsTone expressed the interest with which 
they had viewed the splendid works which the Dover company 
had erccted for the supply of electricity to the town. At 
Folkestone they had brought forward a scheme in the corpora- 
tion which had been thought too extravagant; but from what they 
had seen that day, he thought they had erred rather on the opposite 
side. They had proposed in Folkestone to spend £35,000 on the 
provision of the electric light, but he was told that at Dover they 
had spent £50,000. He felt certain that for the light to be a success 
they must have a good scheme. At Tunbridge Wells, for instance, 
they spent £14,000 or £15,000 on a scheme, and the result was, that 
they had to relay all the mains and spend double the money. The 
question that seemed to agitate Folkestone was whether they should 
not have an outside company as had been formed in Dover, and not 
have the light supplied by the corporation. He hoped the Dover 
Company would be a financial success, and with regard to bringing 
the light to Folkestone, he considered that would be a matter for 
arrangement. If the corporation found they could get it from the 
Dover Company without any risk and at a moderate cost, that would 
be a fair basis from which to start. 

Mr. Van Tromp pointed out with respect to forming local com- 
panies, that there was a great difficulty in getting shares subscribed 
in country towns, and mentioned that the majority of the shares of 
the Dover Company were taken up in London. When the Folke- 
stone people had an opportunity of having the light supplied 
without the large expenditure of putting up their own station 
and machinery, and all the expenses of running an undertaking 
of this kind, he thought it should be embraced, especially as the 
company were willing to make some arrangement in the nature of a 
sliding scale, so that they could participate in the profits. Folkes- 
stone was a rising town, and the electric light was widely adopted in 
most resorts of the kind, and he saw no reason why the course pro- 
posed that day should not be successful. As an instance of a similar 
work, he mentioned the fact of the City of London Company sup- 
plying Clerkenwell whilst their works were being erected. Those 
present would have noticed that day that they had room for three or 
four more engines and dynamos at their station, so that they had 
every facility for supplying the current. He hoped they would con- 
sider it advisable to make such an arrangement for a moderate term 
of years, and should they not be satisfied with it at the end of that 
time, they could have their own installation. If a committee were 
appointed by the Folkestone Corporation, the Dover Company would 
lay before them every information as to cost, &. Mr. Worsfold 
Mowll suggested that there was no reason why a local company should 
not be formed in Folkestone, and take the light from Dover, sup- 
posing it could be supplied in a fair and marketable way. The 
matter will come before the Folkestone Corporation for decision. 


Electric Lighting in Germany.—The establishment of 
a central station has just been decided upon at Meerane. A similar 
decision has also just been arrived at at Geringswalde, near Walken- 
stein-in-S. The latter station is to be in operation by the end of the 
year. The electric lighting question is at present under con- 
sideration at Kénigsberg-in-Nm. 
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NOTES. 


The Falls of Foyers.—The Duke of Westminster, as 
president of the National Trust for Places of Historic 
Interest or Natural Beauty, has communicated a letter to 
the Standard, again drawing public attention “to a proposal 
involving the destruction of the well-known Falls of Foyers 
on Loch Ness.” Workmen, he says, are at present employed 
at Foyers in making a tunnel from a point above the upper 
Fall to a point below the lower Fall. Through the tunnel 
the whole of the waters of the Foyers river will be conducted 
for the purpose of manufacturing aluminium by means of 
electricity, so that, as the agent of the Aluminium Company 
humorously states, “ the Falls will not be injured, only there 
will be no water in them.” The proposed factory, states the 
noble duke, will not = destroy the finest waterfall in the 
United Kingdom, it will also emit hydro-fluoric acid ges, 
which will be most destructive to vegetation in the neigh- 
bourhood. In addition to this, it appears that the manufac- 
ture of aluminium will certainly create great spoil banks, 
which the company are under no obligation to remove, should 
they at any time suspend operations, nor in the event of such 
a contingency arising are they liable to restore the Lakes of 
Stratherrick to their former levels, or to divert the water 
again to its original channel. In conclusion, he urges that 
as in the meantime, Scotland will no doubt receive its annual 

uota of visitors, it is very desirable that all who care for 
the beauties of the Highlands should join ina protest against 
the act of desecration which is in progress. What does Dr. 


Andrew A Common, F.R.S., say to this? 


Dr. Cornelius Herz,—The Pall Mall Gazette of the 1st inst. - 


contains an account of a reporter’s interview with Dr. Cor- 
nelius Herz at Bournemouth. The dying “savant” ex- 

unded the secret of a great invention, which is to enable 
a speed of 100,000 words per minute to be obtained through 
an Atlantic cable. All details are kept profoundly secret, as 
the invention is not patented. The idea, said Dr. Herz to 
the reporter, is “‘an accomplished fact,” the experiments on 
the subject having been carried out years ago. “ You must 
assume it as a true hypothesis, because it is I who tell you 
so,” the doctor is reported to have said ; what could be 
more conclusive ? 


The New Electrical Engineer for Bradford.—We 
have to congratulate Mr. Alfred H. Gibbings on his appoint- 
ment to the post of electrical engineer to the Bradford Cor- 

ration. The number of applicants for the position which 

r. Baynes resigned was 58, and three of these gentlemen 
had interviews with the committee on Monday, when Mr. 
Alfred H. Gibbings, A.I.E.E., was selected for the appoint- 
ment, at a salary of £300 a year. Mr. Gibbings has been 
electrical engineer to the Hull Corporation for the last two 
years. 


Royal Indian Engineering College.—What is known 
as Public-Day was celebrated at this college, Cooper’s Hill, 
on Wednesday. The object of the college has been to supply 
proper well-trained recruits for the service of India, first for 
the Public Works Department only, afterwards for the Tele- 
graph Department, and, for the last 10 years, for the Forest 
Department in addition. The Earl of Onslow, in the absence 
of Lord G. Hamilton, distributed the prizes. 


A Voice in the Wilderness.—Mr. Sydney F. Walker 
has not done with the Cardiff Corporation work yet. In a 
recent issue of the Western Mail, he says :—“ Now that the 
elections are nearly over, and the excitement somewhat 
cooling down, may I be allowed to again draw the attention 
of the ratepayers to the electric lighting of Cardiff?” He 
draws the attention of the ratepayers in the old, old way. 


Secondary Batteries.—The letter which we publish on 
page 138 contains some pertinent comments, which Mr. 
ew will find it somewhat difficult to answer satisfactorily. 
The representatives of the chloride and lithanode batteries, 
= Mr. Epstein, may, perhaps, be induced to give us some 


The Local Government Journal and Electric Light- 
ing.—Apropos of the County Council and the lighting of 
the Thames Embankment, this journal says: “There can be 
no question that incandescent gas lighting will be far cheaper 
than electricity, and more reliable. Electric lighting is very 
pretty, bright and white, but it is capricious and costly, 
therefore there is yet a chance for gas to remain the light of 
the present, if not of the future ;” but with a pat on the 
back, it says: “ The — drawback to the general adop- 
tion of electric lighting is the fact that it is the dearest form 
of illumination. This will probably be got over in time. 
In the year 1817, the cost of gas was 15s. per 1,000 cubic 
feet in the City and Liberty of Westminster; who can say 
how cheaply electricity may be supplied in a few years’ 
time ?” One obtains much fortitude from the latter portion 
of the paragraph, but supposing our contemporary were to 
come in out of the sun and read up a bit. 


Niagara Falls at Work.—We give the following letter 
of Prof. Forbes, which recently appeared in the 7'imes. 
We do not lay claim to understand it ; in some respects, we 
wou'd rather that Prof. Forbes had waited just a little while 
before saying much about the cost. It is a 
however, to see the confession that the Niagara Company 
“make a greater profit by not going to greater distances,” 
for, after all, was it not in the transmission of energy that 
the Niagara Company was to revolutionise the world ? 


Sir,—Your New York correspondent lately announced the successful 
commercial delivery of electric current from the great 50,000 horse- 
power generating station at Niagara Falls to the first consumers, who 
use it for making aluminium. I have also received reports of the 
thorough success of the practical working, and it will be interesting 
to many of your readers to know wherein the novelty of the work 
consists, and the value of the results to the whole world. 

When I designed the 5,000 horse-power dynamos, the largest in 
existence were of 1,500 horse-power. The transformers which we 
employ, as well as other machinery, are also of far greater magnitude 
than any previously made, and this is part of the reason why the cost 
of these works is far below what any other engineer bas been able to 
approach. There was nothing experimental in going to these large 
sizes; the nearest approach to experimental work was when I settled 
upon the machines for converting alternating into continuous current 
for the aluminium works, and these have now justified my choice. 
Such machines on a small scale were shown by Schuckert at the 
Frankfort Exhibition of 1891; but I took upon myself a great re- 
sponsibility when making the first commercial use of them on so great 
a scale—four machines, each of 150 volts and 2,000 ampéres. I 
selected as manufacturers the General Electric Company of America, 
and they deserve the greatest credit for the result. TLis company 
has also made some novel and excellent machinery, which enables us 
to supply electrical energy at variable pressure to the 1,000 horse- 
power electric furnaces of the Carborundum Company. I will not 
refer to matters which I had to arrange for, but which are not yet 
completed. These include transmission of electrical energy to 
Buffalo, and its distribution; also the machinery for adapting the 
current for arc lights, for incandescent lights, for electric 
tramways, and for factories and mills. I mention these only 
to show the variety of requirements which had to be met, 
with strict attention to cost. Any customer may now ask either 
for continuous or alternating current at any fixed electrical 

ressure, or even at a variable pressure. My solution of the problem 
in (1) the selection of alternating currents, and (2) the reduction 
of speed of alternations as low as was possible, and (3) additional 
safety was insured by my refusal to allow live circuits to be suddenly 
opened or closed. If this last policy be not continued, the directors 
will have themselves to blame for trouble which must arise. 

At the time when I decided upon alternating currents (which had 
not then been practically used for power puposes), many predicted 
failure, and some (including my friend Lord Kelvin) have continued 
todoso. Again, when I adopted low frequency, it was so generally 
condemned, that I claim some foresight in having recognised its 
merits. I predicted low cost, high efficiency, and increased safety a3 
the results of low frequency, and in practice I have been altogether 
confirmed. The price charged (with handsome profit) is half a far- 
thing per Board of Trade unit, for which English companies (under 
more difficult conditions, it is true) are charging about 6d., and from 
the time of the inception of this gigantic and novel plant until its 
commercial working at the present time there has not been a single 
hitch or mistake to correct. 

The Niagara Company make a greater profit by not going to great 
distances, as it costs them less to supply it near at nol There is no 
difficulty or experiment in going to great distances; it is merely 4 
question of expense and of the value of power at the place to which 
it is transmitted. There are plenty of places in the world where it 
will pay well to carry electrical energy 400 or 500 miles. I have no 
hesitation in saying that the low cost and perfect success, practically 
and commercially, of the Niagara works, opens a new era in the 
world’s industrial evolution. 


Your obedient servant, 


FoRBES. 
Atheneum Club, July 25th, 
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Lord Kelvin replies that :— 


This is not correct so far as the inclusion of my name is concerned. 
It is true that I advised the directors not to adopt the method of 
alternate currents; and the correctness of my advice is now illustrated 
by the fact that in the first practical use of the power it has been 
necessary to transform from alternate current to continuous current, 
for the electrolytic smelting of aluminium. 

In giving my advice to the directors, I told them that they would 
certainly succeed with alternate current, but much better with con- 
tinuous current. 

Your obedient servant, 

Aix-les-Bains, July 28th. KELvin. 


Prof. Forbes to this replies as follows :— 


Sir,—If Lord Kelvin were at home, with his documents to refer 
to, he would not tave written the letter published in the Zimes 
to-day. On looking through his press copy-book he will nowhere 
find that he “ he told them” (the Niagara directors) “that they could 
certainly succeed with alternate current.” On the contrary, he will 
find copy of a cablegram, in the summer of 1892, to these directors, 
declaring my policy of using alternating currents to be a fatal mis- 
take or a disastrous mistake. He will also find the same view sup- 
ported in a lengthy letter which he wrote at the same date. He will 
also find that in his letter of November, 1894, he referred to this 
attempt to save them from disaster. Besides these specific occasions 
on which he volunteered this advice, he took further action in the 
same direction at various times. This was embarrassing tc the officers 
of the company, and they did not disregard the advice of an autho- 
rity so eminent without finding sound reasons to justify their conduct, 
which I need not mention here. 

As to Lord Kelvin’s suggestior, in the letter published to-day, that 
it would have been better to distribute to all customers the current 
required by the Aluminium Company (150-volt continuous current), 
I can at present only state that it is impracticable, and ask “ how 
about the 110 volts required for incandescent lighting, the 500 volts 
required for tramways, the 2,000 volts for arc lights, the 10,000 volts 
required for transmission to Buffalo, the alternating current required 
by the carborundum electric furnaces, and so forth?” Nearly every- 
one will now admit that the alternating current alone solves the 
problem well and economically. 

Your obedient servant, 
GEORGE FORBES. 
34, Great George Street, Westminster, S.W., 
July 30th. 


Electric Hair Brushes and Other Things.—Mr. Klein 
forwarded with his letter a copy of avery funny lecture he 
delivered to his fellows of the Hairdressers’ Guild in January, 
1889, a lecture we have never forgotten. He had in- 
vented a new! battery, he used a new! liquid which dissolved 
very little zinc, and he hoped his batteries would come into 
general use when known. Six and a-half years have passed, 
but the “smallest battery in existence up to date” seems 
hopelessly left. Probably Mr. Klein’s knowledge of electrical 
apparatus has expanded since then; but we reiterate what 
we said last week concerning the hair brash and cigar lighter. 
Dagonet has been spoofed. The “free ticket for an elec- 
trical attendance” we must respectfully deklein. 


Poor Young Learner.—We take following from the 
Sun: “Electricity—To Young Learner.—I can add nothing 


to what has been written on the subject. No one as yet 


—— to have any knowledge of what electricity is, beyond 
the definition that it is a name for the cause or agent under- 
lying certain phenomena, called electric, and formerly spoken 
of as a fluid, the force that manifests itself in lightning and 
in many other phenomena.” 


The First Electric Meter-Testing Station.—Our con- 
temporary London, a fortnight ago, gave a description of the 
London County Council Testing Station, saying that it was 


the first municipal laboratory of importance. Mr. Yeaman 


has. very properly pointed out that the laboratory of the 
Liverpool Corporation, over which Mr. Yeaman presid«d for 
some time, was the first. 


Errata.—In our article last week on “ Notes on Submarine 
Telegraph Cable Work,” on page 114, for ss. Chiltern, in 
lines 14, 15, and 21, read ss. Calabria. 


CITY NOTES. 


Edison and Swan United Electric Light Company, 
Limited. 


Tue twelfth ordinary general meeting of the shareholders of the 
ve-named company was held on Monday last, at the Cannon Street 
Hotel, under the presidency of Mr. J, 8. Forbes, 


Mr. H. C. Gover (the secretary) having read the notice convening 
the meeiing, the report and accounts (which appeared in last week’s 
ExectricaL Review) were taken as read. 

The CuarrMan stated that the report and accounts contained the 
results of the second year of the undertaking in the open. By that, 
he meant that their patent expired at the end of the first three 
months of the preceding year, and then they were immediately sub- 
jected to what they fully expected—a rather severe competition from 
@ great many quarters, including their German friends over the water, 
who were rather astute and persevering. At the last meeting he had 
occasion to remind proprietors that whilst a public company was, no 
doubt, an admirable institution, and the prescription under which it 
was governed was excellent, he was not quite sure that prudent 
tradesmen, in the face of their very acute competitors, revealed to 
them, and to the outside world, all that they themselves knew. It 
was not the interest cf the shareholder, or partner, in the concern, 
that the affairs of the partnership should be picked to pieces too 
much in detail, so that the many things that their competitors 
wished to learn they might learn iu the only way they could, except 
by induction, from their own mouths. But that was a principle 
which seemed to meet with their approval when he enunciated it at 
the last meeting; but, of course, competition having become keener 
during the second year, the necessity of being discreet was even now 
more urgent. He thought it would really come to this, that they 
would have to extend to their directors a good deal of their confidence 
and belief that their daily knowledge of the circumstances of the 
business, which were always varying, would enable them with prudence 
and discretion to secure their interests without putting upon them 
the necessity of publishing in too great detail the many items which 
made up the business. And they would have to be satisfied ae 
with themselves, as men of common eense and business, drawing 
from the figures presented to them the general conclusion that, under 
the circumstances, the business was satisfactory. Having been pro- 
tected for a good many years, they were now in a very advantageous 
position. They were masters of the position, and could fix their own 
prices, and they did receive very large prices for their wares. As the 
periods approached for the patents to expire, they made prudent 
arrangements with reasonable provision as to meeting what was pos- 
sible—a severe competition the moment the patents were out, and 
therefore they toned down to meet them by degrees, and they waited 
the result of the nine months with a good deal of anxiety. The 
result of the year, although nine months were subjected to that com- 
petition, were not altogether disastrous. They laid aside a good deal 
of money, and paid a reasonable dividend, and entered upon the 
second year, during which the incentive of competition had induced 
a greater number of persons to go into the business speculatively, all 
hoping to find a profit in it, and so making their position more diffi- 
cult. The directors had learned a great deal to the advantage of the 
company, and he did not think they were very much alarmed. Of 
course, they would have to face a considerable reduction in the price 
of the articles they sold under competition. One satisfactory feature 
of the year seemed to be this—thet the character of the company 
and of their Jamps had enabled them not only to maintain their posi- 
tion, but as regarded the volume of output to improve it. They had 
sold more lamps and other articles during the year than in the pre- 
ceding ycar; but in as much as the preceding year a considerable 
portion of it—three mcnths—produced the old prices, which 
were very high, the money results were altered; but being 
altered, they still left such a margin of profit as made the 
5 per cent. payment dividend for the year easy, rational, 
and wise; and they carried forward something, and- had 
charged the working of the undertaking with a reasonably fair sum 
in depreciation in the valuation of the plant, buildings, stock, & , 


‘ because they desired to keep them in a wholesome condition. He 


then referred to the figures in the accounts, which he said were easy 
to comprehend, and from which they could gather the general result 
that their position had been maintained. In fact, it was even im- 
proved, and they learnt that the business was a solid one, that their 
character was a very good one, and they had only to maintain it to 
be sure that their busizess would extend. People had their pre- 
ferences, and there was one characteristic about the English people— 
they were very fond of their old favourites, and if their old favourites 
were wiee, they stuck to them. He hoped their customers would 
stick to the compary, and they found that they were doing so, and 
although some were tempted by the lowering of the prices of the 
lamps—some at half price, and even less—to go uway from the com- 
pany, they, after having tried the others, were now coming back. 
After having explained the profit and loss account, and the balance- 
sheet, the Chairman said that the determination of the contract with 
their French colleagues was of advantage to the company, because 
the benefit they got from thcir investment of money in France was 
very dearly purchased by their being excluded .inder the contract 
from business with the whole of the rest of Europe, as well as with 
their colonies. There was a considerable increase in the item in the 
accounts for freehold and leasehold property, the addition having 
been in the respect of the leasehold property. They had a 
very admirable building in Queen Street, which was well 
laid out for the conduct of their business. They had to watch 
very carefully every item of the expenditure, and even a 
farthing in the case of a lamp was a consideration, for their's 
was a business in which, in the course vf time, the figures would run 
into millions, and in the face of severe competition with the French- 
men and Germans, the details were most important. They had 
another depét at Westminster, ard depéts in 12 of the principal 
citics of Great Britain, which a)l had to be stocked with a great 
number of appliances, showing the innumerable articles which they 
supplied, and about which people came to learn. That meant a very 
considerable lock-up, which was unavoidable. They had nothing to 
fear from small competitors, and any serious competitors must be 
armed with a great amount of capital, because so much had to be’ 
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locked up, and so much spent out of pocket before they could give 
people the option of choice of their wares. When they came to the 
fittings, holders, and lamps, each being split up into a number of 
different kinds, it meant the holding of very large stock indeed. In 
conclusion, he said that notwithstanding the very severe competition, 
and notwithstanding the general desire which generally prudent 
people had to substitute a cheaper fora dearer article until they learned 
that cheapness was not always economy, they had been able to main- 
tain the business, they had improved their character, and had learnt 
a great deal, so that they now knew much better the wants of the 
people than they knew before. The volume of the business had in- 
creased, but the receipts had diminished, in consequence of the prices 
having fallen. So far as he and his colleagues could judge, they 
believed the business was started on a fair solid basis, and was calcu- 
lated to yield a pretty fair steady dividend, and in the course of time 
to become more lucrative than it was now. He then moved the 
adoption of the report and accounts. 

The Earl of Licurrexp seconded the motion, which, after a short 
discussion, was agreed to. 

The Cuarnman then moved, the Earl of LicH¥FIELD seconded, and 
it was resolved: “That a dividend be, and is hereby declared on the 
‘A’ shares of the company, of 1s. 6d. per sbare on the 89,261 
ordinary shares, £3 paid; cf 2s. 6d. per share on the 5,000 £5 fully 
paid shares allotted to the Edison Electric Light Company, Limited ; 
and of 2s. 6d. per share on the 12,139 £5 fully paid shares allotted to 
the Swan United Electric Light Company, Limited; being, together 
with the interim dividend paid on March 20th, 1895, 5 per cent. in 
respect of the year ending June 30th, 195. All to be distributed in 
accordance with the provisions of clause 87 of the articles of asso- 
ciation, lees income-tax.” 

After the re-election of the retiring directors, an extraordinary 
general meeting was held, at which the Carman explained the 
desirability of altering the articles of association, in order to obtain a 
Stock Exchange quotation of the shares of the company. He then 
moved a resolution to that effect, which was seconded by the Earl of 
LicHFIELD, and after a slight discussion agreed to. 


City and South London Railway Company, Limited. 


Tux twenty-second ordinary general meeting of the proprietors of 
the above company was held cn Mcnday last at Winchester House, 
Old Broad Street, Mr. C. G. Mott presiding. 

The report and accounts having been taken as read, the CHarnMan, 
in proposing their adoption, said that although they were able to 
recommend the payment of a slightly increased dividend, the result 
of the past half-year had been somewhat disappointing. They began 
the half-year very well; the traffic showed regular and steady in- 
creases, and they hoped that at the end of the six months they would 
have hada very satisfactory report to have presented tothem. But, 
unfortunately, as soon as the hot weather set in, about the end of 
March, the traffics began to go down, and they suffered so much, that 
the increase they had previously made was trenched upon, so that at 
the end of the half-year very little of it remained. They would have 
been still more disappointed at the result, had it not been that a 
similar fate had befallen nearly all the other London railways. The 
revenue account showed that their receipts from passengers, other 
than season ticket holders, had decreased by £335, but the increase 
in season tickets was £482, so that there was an actual increase of 
£147. Parcels showed an increase of £30, transfer fees of £82, 
making a total increase of £185, but as against that there were de- 
creases amounting to £79, so that the total increase was only 
£106. Turning to the expenditure, he said that the manage- 
ment expenses showed a decrease of £35, and the locomo- 
tive expenditure was £194 less. Carriage repairs showed an 
increase of £28; traffic expenses, an increase of £123; general 
charges, an increase of £48; and the passenger duty, an increase of 
£106. The total result was that the expenditure had remained prac- 
tically stationary, there being only an increase of £29. The increase 
in passenger duty was caused by their having raised the fares from 
Stockwell, but as the fares‘had been reduced again, they would no 
longer be liable to pay passenger duty. The result of the half-year’s 
working was that £9,382 was carried to the credit of the net revenue 
account, which with £950 brought into the account from the previous 
half-year, and an item of £47 for interest, made a total of £10,379 
available for distribution. After paying the debenture and deben- 
ture stock interest, there was a balance of £6,420. They therefore 
recommended the full dividend of 5 per cent. on the preference 
shares, which would absorb £1,910, and the ordinary dividend, which 
they recommended at 14 per cent., would absorb £3,544, leaving 
£964 to be carried into the next account. The working expenses for 
the half-year had amounted to 61°5 per cent. of the receipts against 
61°69 per cent. for the corresponding six months, or if they left the 
‘expenses of the lifts out of the question, the amount was only 52 per 
cent., which was a fairly low rate of working, but one which they 
hoped to still further reduce as time went on. The locomotive ex- 
penses per train mile had been 610d. as against 6'22d., showing a 
satisfactory decrease, and if they deducted the carriage of coal, the 
cost came out at about 47d. The train miles run showed a decrease 
of 3,101, while the receipts per train mile had risen from 2s. 14d. 
last year to 2s. 24d., and the receipts per passenger. had in- 
creased from 161d. to 182d. The average number of passengers 
per train had decreased from 484 to 46}, which included an estimate 
for the season ticket holders. The number of ngers carried in 


the half-year showed a falling off of 270,000, but that had been com- 
sated for to some extent by increased fares and increased receipts 
m season tickets. The proprietors might have observed that there 
was no mention in the report of any progress being made in the 
direction of putting on the motor car trains. 


The reason was that 


although, as he told them at the last meeting, they had a motor car 
train which was running satisfactorily, their ience of it had not 
made them very anxious for the conversion tees whole of the stock. 
It was a very expensive operation, it would take a long time to do, 
and there were definite reasons why it should not be carried out at 
present. The most important was that when their extension to 
Finsbury Circus was completed, they would be running heavier and 
longer trains, conveying many more passengers, and probably they 
would endeavour to take the trains at a more rapid rate than at pre- 
sent. The new trains would require very much more powerful motors, 
and, therefore, they thought it better to postpone any conversion of 
their present stock until the new extension was completed, when they 
would be able to do it in a more economical manner. He was glad to 
say that their engineer and manager had put their heads together to 
see if something could not be done to provide more accommodation 
at London Bridge, and they had designed plans whereby that 
station would be made similar to their Stockwell Station, 
which would enable them to take three or four trains per 
hour more into the station, thus giving them about 25 per cent. 
additional accommodation. They were now running two engines to 
drive the dynamos for working the line, but there were times in the 
middle of the day and on Sundays when a great deal of that power 
was wasted. They had now ordered a small engine and dynamo, 
which would reduce the cost of working to some extent. They had 
also been able to increase their supply of water, so that they would 
economise to some extent in that direction. They were also pro- 
posing to run a number of two-coach trains during the quieter hours 
of the day and on Sundays, so that he thought they would be able to 
show a decided decrease in the cost of working the line during the 
ensuing 12 months. The lighting of the carriages was a matter they 
were very desirous of seeing improved. They had done something 
during the last half-year in that direction, but it was not very satis- 
factory, and they were going to try some further experiments with 
the idea of still further improving the lighting. As regarded the 
question of extension, they had made arrangements with Mr. Great- 
head to act as engineer in carrying that out. The plans for the same, 
which were very elaborate, had now been arranged, and they were in 
negotiations for the sites for the stations. The Clapham Extension 
Act received the Royal assent last session, and that extended the 
time for the completion of that portion of the line for another three 
years, besides giving them certain other powers. Taken altogether, 
the result of the half-year was not unsatisfactory. They had gone 
on, and were still progressing steadily, and if the increase in the 
receipts for the first three months, which amounted to £700, had 
continued throughout the half-year, they would have been able to 
have recommended a 14 per cent. dividend. But, unfortunately, the 
decrease which took place in the latter three months had reduced 
the dividend to its present small dimensions. He hoped, however, 
for better things in future. 

Mr. Sampson Hansory seconded the motion, which was followed 
by a short discussion, and the report was carried unanimously. 

The dividends having been formally declared, the proceedings ter- 
minated with a vote of thanks to the chairman for presiding. 


Globe Telegraph and Trust Company, Limited. 


THE ordinary general meeting of this company was held on Friday 
last at Winchester House, E.C., the Marquis of Tweeddale presiding 


’ in the absence of Sir John Pender, who was away electioneering. 


In moving the adoption of the report, the CHatrman said that the 
receipts for the year ended July 18th, 1895, after paying all expenses, 
were £179,465, as compared with £185,000 odd in the previous year, 
showing a decrease. The reduction was due to three caases, i.c., 
smaller dividends received from the Anglo-American Company for 
the first two quarters,smaller returns from the Direct United States 
Companies, also paying off the Direct Spanish Company’s 6 per cent. 
debenturer. The dividends recommended by the directors were smaller 
than previously, but, remembering the state of depression which had 
been prevailing during the past few years, it was a fair one. The 
Chairman gave full particulars in which the returns upon investments 
had differed from the previous year. Some of those concerns are 
improving, traffics increasing, and better dividends being declared. 
He also referred to new investments which had been taken up during 
the year, and dwelt at length upon the position of the various com- 
panies in which they were interested. As a proof of the increased 
confidence shown in regard to the company’s stock, he mentioned the 
Stock Exchange quotation, and said the market value had been steadily 
increasing during the last year ortwo. Their investments were, taken 
as 8 a quoted now at £792,000 more than the cost price. He then 
moved the adoption of the report and accounts, and the declaration 
cf a dividend of 3s, per share on the preference, and 3s. 3d. per 
share on the ordinary shares. 

Lord Sackvinie A. Czcrm seconded the motion, which, after a few 
questions had been put and answered, was ied unanimously. 

The retiring directors and auditors were re-elected, and a vote of 
thanks to the chairman and directors concluded the proceedings. 


Anglo-American Telegraph Company, Limited. 


THe Marqvis or TWEEDDALE (chairman) presided over the sam | 
general meeting of the ae wns of the Anglo-American Telegrap 

Company, held at Winchester House, E.C., on Friday, and, in moving 
the adoption of the report, said that that for three half-years and 
more he had, in addressing them, to deplore a falling in their 
traffic — That time last year the falling off amounted to 
£16,791, and in January last to £6,948. That day he was, happily, 
able to report to them an increase of £9,382. That, although not a 
very large addition to their gross income, was a step in the right 
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direction, and an indication: of a return to confidence in business 
circles which would probably, or certainly, lead to a greater increase 
in the future ; and that hope was confirmed by the receipts of the 
current month. They were the largest receipts, in the shape of 
increase for the last year, that they had received in the course of that 
. It was somewhat disappointing that the whole _half- 
"s increase was not available for dividend. That was 
in consequence of the ship, Minia, not having earned as much 
as she did that time last year. That decrease in earnings 
amounted to £2,550, and that taken with the fact that they brought 
forward a small sum of £358, reduced their available sum for divi- 
sion from the figure he had just mentioned to £6,658. On the other 
hand the expenses showed one or two satisfactory features. On 
balance there was a decrease of £333. There was a decrease 
of £1,342 under ‘the head of repairs to cables. On the other 
hand there was an increase made up of several not important 
items of £1,009, under the headings of expenses to stations and 
head office; the net decrease being £333. But that decrease 
compared with a decrease that time last year of no less a sum 
than £4,460, so he thought that it must be deemed to be satis- 
factéry that they should, notwithstanding that large decrease, have 
stillgontinued to make a further decrease in their expenses. The 
reserye fund was creeping up in value and amount, and now stood at 
£535,480, but taking the middle price of securities to-day, it stood at 
£79,000 more, making it £609,148. Of course, that was much too 
small a sum for the purpose of a reserve fund, and it would be some 
time longer before they could say it was enough. He wasglad to say 
their principal cables were in first-rate working order. The new 
cable was as good, if not better, than they expected, in point of power 
of transmission. In the same way, the 1873 and the 1874 cables, 
although they were old, were in excellent electrical condition, and the 
same might be said of the 1880 cable. There were two cables inter- 
rupted—the Duxbury and Newfoundland—Cape Breton, and the 
Brest St. Pierre, and the repairing ship was occupied in putting the 
former in order. The net result was that they would pay a dividend 
of 21s. per share, in place of 193. per share for the half-year—a slight 
increase, but still an increase in the right direction, and on the very 
large capital, it appeared much less than it would otherwise. They had 
had a good many lean years, and he thought they were entitled to look 
forward to something better in the future. He had not referred to 
the French case, but it was still swh judive. From the advice of 
counsel, it appeared they had a reasonable chance of success if they 
appealed, and they presented their appeal in the Court, but they 
understood there was little probability of it being taken before the 
long vacation. 
_ Mr. #. A. Bryan seconded the motion, and it was agreed to. 
Replying to questions, the CHatrmaN said they were bound to keep 
three cables to get their share of the pool receipts, and it would be 
very unwise to rely on the three only, and so they had four. 


Cost of Electricity in Australia, 


Mr. Henry J. Spencer, late electrician-in-charge of the Redfern 
electric light station, New South Wales, has sent us some figures of 
cost of production during the period with which he was connected 


director since the formation of the company. Mr. Robert Ka: 
Gray and Mr. Alexander Graham Low have been appointed to 
vacancies on the board. The position of the company’s suit against 
the Spanish Government at Madrid remains the same as at the date 
of the last report. The director who retires from the board at this 
time is Mr. Robert Kaye Gray, who, being eligible, offers himself for 
re-election. Mr. John Gane, the auditor, also retires, and offers him- 
self for re-election. 


The National Telephone Company, Limited. 


Tux sixteenth ordinary general meeting of the shareholders of the 
above company was held on Friday last at the Cannon Street Hotel, 
the President, Mr. J. S. Forbes, in the chair. 

The CHargMan, in proposing the adoption of the report and 
accounts, which were taken as read, said he thought the shareholders 
would agree that the report was a satisfactory one. The income of 
the company had substantially increased in the half-year—the in- 
crease being £33,963. The working expenses showed a considerable 
increase, but not out of proportion to the increased business. The 
net result for the half-year, after deducting the very large amount of 
royalty accruing to the Post Office under the agreement, £35,263, 
left a profit of £151,703, which was £11,169 in advance of the corre- 
spondicg half-year. The rentals carried forward for unexpired terms 
of running contracts amounted to £390,978, and that was extremely 
interesting, because it showed that the business had progressed in a 
manner, apart altogether from the results of the particular half-year 
under review, which assured them a very large amount of additional 
money. The rentals carried forward this half-year showed an in- 
crease of £45,619 over the corresponding period, and that was one of 
the best indications they had of the steady progress of the business 
both in volume and profit. They proposed to pay the accustomed pre- 
ference dividends, to pay 5 per cent. upon the ordinary capital, and to 

£35,000 to the reserve fund, which would leave £3,288 to be carried 
into the current half-year’s accounts. They had written down more 
largely than in preceding years the item of depreciation, and the net 
income had been arrived at, for the first time, after charging interest 
out of revenue upon their large reserve fund. Considering the ex- 
tremely unsettled condition in which the company stood in regard to 
the Parliamentary Committee which had been sitting, he thought the 
results of the past half-year were very satisfactory. A reference to 
the capital account would show that they had spent in the six months 
on the construction of exchange, trunk, and private lines, £149,935. 
The number of additional subscribers’ lines erected in London during 
the half-year was 4,194, which showed that the average cost of con- 
necting each customer was £35 15s. per line. Some people seemed to 
imagine that telephony could be done for nothing, and that therefore 
the moderate charges which they made for the enormously valuable 
services they rendered to the public were much too high. That all 
rested on ignorance, and their experience showed them exactly how 
much they had to pay the piper before they could enjoy the dance. 
London was a place quite different from other towns, as was proved 
by the fact that the 557 subscribers’ lines erected in the Metropolis 
last half-year cost them an average of £99 8s. each, but that outlay 
embraced a contribution to a great work going on, the metallic cir. 


| capital. Numbe | Oil, waste, | | a Taxes, | Total working cost 
| (Expended.) | of units. Coal. | and wates. | Repairs. rent, £2. por unit in pence. 
| | | 
Redfern, N.S.W. £19,000 180,000 | 575 120 031 1:160 1°996 
Newcastle, N.S.W. £10,000 145,000 | "86 33 033 041 1:03 | = 2°294 
Newcastle-on-l'yne £33,240 290,000 057.— | 
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with the company. Although the figures are not very recent, being for 
1892 and 1893, they are interesting, especially when compared with those 
obtaining in the two Newcastles, which are coal-producing centres. 


‘The Cuba Submarine Telegraph Company, Limited, 


Tux report of the directors for the half-year ending June 30th, 1895, 
to be presented at the forty-eighth ordinary general meeting of share- 
holders, to be held on August 7th, 1895, states that from these it will 
be seen that the gross receipts amount to £30,817 1s. 5d., and the 
gross expenditure to £6,118 14s. 8d., leaving a sum of £24,698 63. 9d., 
which, added to the balance brought from the last account, £3,380 
3s. 6d., leaves £28,078 10s. 3d. at the credit of revenue account. The 
insurrection in Cuba, which broke oué in February last, and still 
continues, has caused an abnormal use of the company’s lines, with a 
corresponding enlargement of receipts. As, however, the business of 
the island will no doubt suffer from the effects of the war for some 
time after the restoration of order, it has been thought advisable to 
place the sum of £13,638 10s. 5d. to the reserve fund. The sum of 
£1,500 has been set aside as a further reserve against any loss from 
the deposits with banks. The dividend on the preference shares 
will absorb £3,000, and leave £9,939 19s. 10d., out of which the 
directors recommend the payment of a dividend on the ordinary 
shares at the rate of 8 per cent. per annum, free of income tax, the 
balance, £3,539 19s. 10d., being carried forward to the current half-year. 
The cables have continued in good order throughout the half-year. 
The new cable between Batabano and Cienfuegos, referred to in para- 
graph 6 of the last report, was taken over from the contractors on 
March 4th, fulfilling in all respects the requirements of the contract. 
The balance of the cost has been deducted from the reserve fund. 
The directors regret to report the death, on March 10th last, of Mr. 
Thomas Greenwood, who had served as a director of the company 
since 1889, and chairman since 1890; also the retirement, owing to 
advanced age, of Mr. Alexander Fairweather Low, who had been a 


cuiting of London. Inthe days of the initation of the telephone 
a single line was sufficient, but that was not so now, and therefore 
they were spending an enormous sum in order to metallic circuit 
London, and he trusted the whole of the work would be completed 
early next year. When that was accomplished, he looked forward to 
a@ much more efficient service, and to a great increase in the use of 
the telephone. With regard to the agreement with the Post Office 
for the acquisition of the company’s trunk lines, he said that they 
had to face one of two alternatives—either to agree with the enemy 
promptly, or to fight, and it did not strike the directors that it would 
be wise on their part to enter into a war with the Post Office and the 
Government. They therefore bowed to the inevitable, and made the 
best terms they could, and he believed they would turn out to be ex- 
tremely good terms for the company. The value of the agreement 
would depend upon the loyalty of both parties to the contract, and 
there was not the slightest reason to doubt that the Post Office would 
not be thoroughly loyal to the agreement. He ventured to say that 
for the revenue of the country, for the efficiency of the telephone 
service, for the public interest; and for the interests of the company, 
it would be the best combination that could have been made, because 
the Post Office were enabled to take risks in connection with the 
extension of the system, which the company would not be inclined to 
take, but of which they would have the benefit, while they would be 
left free to develop what was their more special business—the 
conduct of the exchange work in the great areas. Mr. Forbes 
then referred at some length to the House of Commons’ Committee, 
which sat under the presidency of Mr. Arnold Morley. He said the 
Committee sat a great many times, and a terrible indictment was 
made against the National Telephone Company, but when the time 
came for their side of the case to be heard, they were able to give the 
Committee facts and figures which proved that on a fair comparison 
they were cheaper, and as efficient, as any telephone service with 
which comparison could fairly be made. He was very sorry that the 
dissolution came before the Committee had reported, because they 
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hardly knew where they. were now. The Committee had reported in 
favour of another committee being appointed “ to consider and report 
upon the evidence already taken, and, if necessary, to take further 
evidence.” He was glad to think that the Committee was nearly 
intact—that was, that out of 15 members composing it, 10 or 11 had 
been returned again to Parliament. He trusted that the Committee 
would speedily meet and settle the matter. Having referred at some 
length to the evidence which he gave before the Committee, he said 
that the business of telephoning was essentially a monopoly, for it 
could be done much cheaper and more efficiently in the hands of one 
than of many companies, because, if there was competition, it meant 
that the people of a town were split up into two or three different 
Fe In conclusion, he referred to the resignation of Lord Balfour of 
Burleigh as a director, in consequence of his being appointed to a 
seat in the Cabinet, and said that the noble lord would be greatly 
missed at the board, where his services had always been of the 
greatest value to the company. 

Mr. 8. H. Sanps seconded the motion, and after some discussion 
the report was adopted. 


West African Telegraph Company. 


Tux tenth ordinary general meeting of the shareholders of the above 
company was held on July 25th, at Winchester House, Old Broad 
Street, Sir Henry C. Mance, C.I.E., presiding, in the absence of Sir 
John Pender, the chairman. 

The Cuatrman, having referred with regret to the death of Mr. 
Thomas Fuller, one of the late directors, said that for the past year 
the gross revenue had amounted to £64,761, as against £61,847 the 
previous year, showing the very satisfactory increase of £2,914. 
Analysing the receipts from various sources, they found that the prin- 
cipal increase in the message receipts was derived from the joint purse 
arrangement which they had with the other companies associated with 
South African telegraphic communication with Europe. The loss on 
exchange amounted to £6,419, but it was satisfactory to know that 
although that amount was still large, and represented about 2 or 3 
per cent. on the capital of the company, it was less by £1,332 than 
in the previous year, and they hoped there would be a further im- 
provement this year. The total ordinary expenses last year were 
£17,286, as against £18,829, or a decrease of £1,543. He was glad to be 
able to state that that decrease had been ¢ ffected, while at the same tine 
the efficiency of the service had been increased. The expenses 
attending repairs and renewals to cables had amounted to £13,473, 
as against £31,234, or a decrease of £17,761 last year, when those 
expenses were abnormally heavy. As after nine years’ working the 
reserve fund of the company only amounted to £21,775, the directors 
after mature consideration had come to the conclusion that it would be 
to the best interests of the company to place the balance of the past 
year’s working, amounting to £9,391, to the credit of the reserve 
fund, thereby practically replacing the amount which they found it 
necessary to draw from that fund to balance their revenue accounts 
at the end of last year. The present year so far had been favourable 
to them, and they were enabled to pay an interim dividend of 2s. per 
share, which was at the rate of 2 per cent. perannum. He could 
only hope that the present satisfactory condition of affairs would be at 
least maintained, so as to enable the directors to pay regular dividends, 
after providing a fair contribution to the reserve fund. Last year 
he ventured to make a few remarks, and say that before long they 
would join the ranks of dividend-paying companies, and he was 
pleased that his prophecy had proved correct. The company was now 
in a sound financial ition, and those results had been achieved 
notwithstanding the depression in silver, and also the bad luck they 
had met with in the matter of repairs. During the year, acting in 
concert with the other companies working to the Cape, there had 
been a reduction in the tariff, which had given great satisfaction to 
the community at the Cape, and had also been entirely satisfactory 
to them up to the present. 

Mr. J. D. PenpEr seconded the motion, which was adopted. 

The retiring directors and auditors having been re-elected, the 
meeting closed in the usual manner. 


The Direct United States Cable Company. 


Ste Joun Penper presided at the ordinary general meeting of this 
company, held on Tuesday at Winchester House. The chairman 
said the revenue, compared with that of the corresponding period 
of last year, showed an increase of £2,810, and the traffic generally 
was showing a tendency to further improvement after the long con- 
tinued depression. The net increase of the reserved fvnd account 
for the past half-year was £10,165, bringing up the total to £298,370. 
The investments had been increased during the past half-year by 
£12,331, and their securities, as a whole, were worth about £51,000 
more than they cost the or ge Their cable was reaching a period 
of age when they had to look carefully after it; but there was this 
sati feature in connection with it, that when they had made 
repairs, they had introduced a good deal of new cable, and therefore 
their system was not as old as it looked, or, as they were told, that it 
was. He therefore hoped that for many years yet their cable would 
earn them a fair dividend. The law suit in France still continued, 
and he could not say when it would end. The company wasin avery 
satisfactory position, and he believed they had now turned the corner. 
He concluded by moving the adoption of the report, which was 


Sir Jouy, in replying to a vote of thanks, in which reference was 
made to the return of himself and son in the interest of the “ good 
cause,” said he questioned the advisability of introducing politics at 
such a meeting; yet he would say that he believed in a strong 


Government. He believed, in the first place, that the common sense 
of the country would always keep a Government right; but that, 
being supported by that common sense, a strong Government would 
always tend to the prosperity of the country. He thought this would 
satisfy both sides. He thought the country was going to have a 
strong Government, and he did hope and believe that they would 
cease to tinker with the constitution of this great country, and do 
something to ameliorate the condition of the great mass of the 


people. 


The Chili Telephone Company, Limited. 


Mr. at the ordinary meeting of this com- 
pany, held at Winchester House on Tuesday last. The chairman, 
after expressing regret at the death of Mr. T. Greenwood, one of the 
first directors of the company and its late chairman, remarked that 
the business of the undertaking showed a good improvement over 
that of the previous year, and the result of the year’s working enabled 
the board to recommend the payment of a dividend of 24 per cent., 
free of income-tax, on the shares. During the period under review, 
‘704 new subscribers were secured and 676 gave up their telephones, 
the bad state of business being the principal cause of the withdrawals. 
This large movement entailed not only the cost of bringing in new 
subscribers to make up for the retiring ones, but also a considerable 
loss of revenue by many wires laying idle which had not yet been 
utilised. Yet with all this loss, the gross receipts improved about 10 per 
cent. The exceptional expenditure incurred by overhauling some of 
the trunk lines, and putting them and other parts of the property 
in efficient order, increased the expenses about 12 per cent. 
The mean average rate of exchange, by which the net income in 
Chili was reduced into sterling was. lower than in any previous year. 
The exchange fell to a minimum of 103d. in May, 1894, and after 
fluctuating under the shilling for nearly three-quarters of the year, 
it gradually rose in the last quarter to 163d., in consequence of the 
passing of the Conversion Bill. Notwithstanding these adverse cir- 
cumstances, the net profit for the year showed a gain of £2,485. The 
prospects of the company for the current year had been brightened 
considerably by the passing of the Conversion Bill, and the adoption 
by Chili of a gold standard. The value of the gold dollar now in- 
troduced was about 18d., and if the conversion were carried to a 
successful issue, as the board hoped it would be, there was every 
prospect that the exchange would vary little from the present rate 
of 17d.,and that they would be freed from all the difficulties arising 
from the recent fluctuations and depression of the exchange. He 
then moved the adoption of the report, which was seconded by Mr. 
F. W. Jonzs, and carried. 


Rand Central Electrical Works. 


Tux statutory general meeting of the Rand Central Electrical Works, 
Limited, was held on Tuesday at Winchester House, Old Broad 
Street, E.C. 

Sir Cuartes Rivers Witson presided, and said that the board, 
which was properly constituted, had every expectation that the hopes 
held out when the company was formed would be amply realised. 
The contractors had arranged to complete their portion of the work 
within 18 months from May 3rd of this year; that is to say, they 
would hand over all the appliances not later than May 3rd, 1896. 

Messrs. Price, Waterhouse & Co. were appointed auditors of the 


company. 


The National Telephone Company, Limited.—The 
Right Hon. Lord Harris, G.C.S.1., G.C.1.E., has been elected a 
director and vice-president of the National Telephone ag oH 
Limited, to fill the vacancy caused by the resignation of the Right 
Hon. the Lord Balfour of Burleigh, and Sir Henry George Calcraft, 
K.C.B., has been elected a director to fill the vacancy caused by the 
resignation of Colonel R. Raynsford Jackson. 


Arcas Plating Company, Limited.—The creditors of 
this company are required on or before August 6th, 1895, to send 
their names and addresses, and the particulars of their debts or 
claims and the names and addresses of their solicitor, if any, to 
Herbert James Pratt and Claud Scott, at 9, Old Jewry Chambers, 
London, E.C., liquidators of the company. 


The Charing Cross and Strand Electricity Supply 
Corporation, Limited.—The directors have declared an interim 
dividend for the half-year ending June, 1895, at the rate of £4 per 
cent. per annum on the ordinary share capital of the corporation 
(£150,000), and carried forward £2,870. The interim dividend will 
be paid on Monday, the 12th day of August. 


TRAFFIC RECEIPTS. 


h, 1895, amounted to ; week July 29th, 
858; decrease, £31; total receipts for half-year, 1995, £3,421 ; 
corresponding period, 1894, £3,458; decrease, £37. 

The Live 1 Overhead Railway Company. The receipts of this railway 
for the week ending July Sth, 1895, corresponding 
week last year, £933; increase £264. 

The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending July 26th, after —— 17 per cent. of gross 
to the London Platino-Brazilian Telegraph Company, 
Limi were £3,109, 


The City and South London Railway Com . The receipts for the week 
ending "July. 2st 4 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
issue. the last threo years, Saiyan, Bist 
1892, | 1893, | 1894. Highest.| Lowest. 
173,400) African Direct Teleg., Ltd., 4 % Deb, | 100] 1 [102 —105 102 —105 
1,012,880/| Anglo-American Teleg., Ltd. ... 28/47 — 49 | 46 — 48 
2,993,560, Do. do. 6%Pref. ... .. .. |Stock|£510s|£5 28.|£4 895 | 88 — 89 893 | 8g 
2,993,560} Do. do. Defd.... ... «ss (Stock! ... | | 8% | 8 
130,000 | Brazilian Submarine Teleg., Ltd. a0 | | 1343-14 | 1893-143 | 144 | i339 
OB. eee eee % — eee 
10,000,000$| Commercial Cable Go. | 7°% | 7% —165 | | 
6,000 Do 10 | 20 — 21 20 — 21 
12,981) Direct Spanish Teleg., Ltd. 44 | 4g 
000 do. 10%Cum. Pref... 5 % (10 % |10 % — 10 | 103 | 99 | 
30/0007 4% % Debs. Nos. 1 to © 6,000 50 44% 108 — 100% —108 
60,710 | Direct United States Cable, Ltd. ... 
400,000 | Hastern Teleg., Ltd., Nos.1t0400,000 10 64% §| 64%, | 164— 17 | | 168 
70,000 Do. 6 % Cum. Pref. 10 | 6 %§| 6 6 % | 177— 18} | 18} | 18 | 173 
102,1007 Do. 5 % Debs., repay. August, 1899... 100|5% |5% |5% |107 —110 |107 —110 ee ie 
1,297,8371 Do. 4 % Mort. Deb. Stock Red. Stock] 4% | 4% | 4% |124 —129 —199 | 1264 | 
250, Eastern Extension, Australasia and China Teleg., | 10}7% 17% |7% | 174— 174 | 178— 178 174 
s4,1001{ Do 5% (Aus. Gov. ing } 100 5% 15% |5% —106 |102 —106 xd} ... | 
194,3007 Do. do. Bearer, 1, , 1,050—3,975 and 4,327—6,400 100, 5 % 5 6 103 —106 103 —106 xd| 1034 |... 
320,000, Do. 4%Deb.§ 4 pe 
107,6007 Do. do. do. to bearer, 2,344 to 5,500 | 10015% |5% |5% |103 —106 |103 —106 a 
300,0000| { Do. 4 % Mort. Debs. Nos. 1 to 3,000, ted, } 100 4.% | 4% | 4% 110 hor —110 
200,0007 Do. 4% Reg. Mt. Debs. (Mauritius Bub.) 1 to 8,000 514% 14% —115% [112 —115 
180,227 | Globe Telegraph and Trust, Ltd. .. 48% §| 43% | 103 | 103— 104 | 10,4] 10} 
180,042 Do. do. | 10/6 %8l6 %8l 6% | 17 — 173 —17 174 | 17 
17,000 | Indo-European Teleg., Ltd. ... | 25 (10 % [10 % 49—52 | 49—52 | 51 | 50 
| London Platinc on Platino-Braailian Teleg., itd 10) 2% | | | 5 — 
100,0002 do. 6% Debs... ..|100/6%|6%|6% \107 —111 —111 
7000 Monte ¥ Video Teleph. Co., 6% Pref., 1 to 28,000 | 14% 
484,597 | National Teleph., Ltd., 1 to 484,597 .. | GSS % | CL | C— 64 
15,000 Do. 6 % Cum. Ist Pref. | 10/6%16% 16% |16—17 |16—17 17 
15,000 Do. 6 % Cum. 2nd Pref. | 15 —16 16 | 
119,234 Do. 5 % Non-cum. 3rd Pref. 1 to 119,234| 15% (15% | | 6— 6} 
1,100,000/ 34 % Deb. Stock Red. Stock| 34% | 34% | 34% |105 —107  |105 —107 xd| 1053 | 1054 
171,504 Oriental Tele h. & Elec., Ltd., Nos. 1to 171,504, fully paid | .. | .. | 44% | # 
100,0007 European Tel., Ltd, 4 % Guar } 100 4% 14% |4% |107 —110 
3,381 Cables Trust wa Cert. ua im 196 — 190 
ver Plate eee eee eee wee eee 
146,7331 % Debs... (Stock 5% |5%|92—97 |92—97xd .. | 
238,307 Do. do. 5% Debs... | 10015 % 15% 15% (104 —107 —107 | 106 | 
150,0007 Do. do. 8 % Debs., repay. 1902} 100/8%|8%| | 99 —104 | 99 —104 | 103 
$3.129| Do. do. 5% Pret. Ora” 15% 15% | 7 62 | :.. 
2. 0. 100 l eee 
88,321 | West India and Panama Teleg., Ltd. 10| 4% | 3% | 3% te 
Do. do. do. 6% Cum. Ist Pref. | 10/6% |6% |6%|10 —103 |10—103 | .. | 
4,669| Do. do. do 6 % Cum. 2nd Pref. | 101/6% 16% 9 8h— 
80,0007, Do. do 5 % Debs. No. 1 to 1,800 10/5%|5%|5%  |110 —113 
1,777,0008| Western Union of U. 8. Teleg., 7 % 1st Mort. Bonds ... 7% | 7% | 7% —118 —118 
64,3007, Do. do 6 % BSter. Bonds 100}6% |6% | 6% |102 —104 |102 —104 
ELECTRICITY SUPPLY COMPANIES. 
30,000 | Charing Cross and Strand Electy. Supp 5| 5%| 44%| 44% | 52 52 5 
40,000 City of London Ele. Lightg. Oo. Led, 10 % M4 15 14 — 144 
do. um. 1 to 40,000 | 10| 6 6% |16—1 
300,000 Do. 5 % Deb. Stock, Scrip. (iss. at £115) all paid | ...| 5 %/5% | 5% |131 [131 —134 | 1934 | 1323 
22,475 County of London and Brush Prov. }10 94 94 
verpoo ric Supply, all pai 
49,900 *Metropoli itan Electric Ltd., 101 to 60,000 | 2%] 24% 13% | 104—11 | 107-113 | 11 
150,0007 4h mortgage debenture stock .. coe | | 44%] 44% | [136 —119 [116 —119 oie 
59,900 Supply Corp., Ord., 101 to 60,000 .. 5| 34%| 4%|5% | 72— 8} 7#— 8}xd| 8% 7 
8,090 Do. do. do. Ord., 60,001 to68,000 ...| ... | | | 8 8jxd| 7% | ... 


* Bubject to Founder’s Shares, 
Unless otherwise stated all shares are fully paid. 


+ Quotations on Liverpool Stock Exchange, 


Dividends marked { are for « year consisting of the latter part of one year and the first part of the next, 


Dividends paid in deferred share warrants, profits being used as capital 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 


‘Stock a Closing Closing | Business done 
Present y or Dividends for otation, uotatio: during week 
NAME ‘Share.| the Inet three years July 1006, 
| | 1892. | 1893. | 1894. Highest.| Lowest, 
90,000 | Brush Elecl. Enging. Co., Ord.,1t0 90,000... 38/6 | 6 ... 23— 28 2— 2% 28 24 
90,000 Do. do. Non-cum. 6 % Pref.,1t0 90,000 2 6%§ 6%§| ... | 28 | 28 | 23 | 93 
125,0007 Do. do. 44 % Perp. Deb. Stock.... ... Stock 44% 44% | ... (112 —115 [112 —115 sie me 
630,000/| City and South London Railway ... swe (Stock, 8% | 6% | 14%  42—44 | 41 — 43 42 412 
28,180 | Crompton & Co., Ltd., 7 % Cum. Pref. Shares, 1 to 28,180 5/7%§ 7%§| 2— 2 | 2— 2% | 
“ ” 
89,261 Edison & Swan United Elec. Let., Ltd., “A 5 5% | 2— 2— 2k 
100,000 Do. do. do. 44% Deb. Stock Red.... (Stock) ... | ... | 44% 104 —107 (104 —107 | 104 
110,000 | Electric Construction, Ltd., 1 to 110,000 ... 2) nil | nil 1 1 
12,845 Do. do. 7% Cum. Pref.,1t012,845.. 217% 7% 2— 2% 2— 2 
91,195 | Elmore’s Patent Cop. Deposg., Ltd.,1t0 70,000 .. .. 2) nil | nil 14 
69,385 | Elmore’s Wire Mfg., Ltd., 1 to 69,385, issued at 1 pm. ... 2| nl | nt | . 1— ij s— iy 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 ... 5 | nil § nil § 4— 
9,6007, Greenwood & Batley, Ltd.,7 % Cum. Pref.,1t09,600 ..| nil | ... G6h— 7h 6h— 
7,000 | Henley’s (W. T.) Telegraph Works, Ord. ... ... 105% 5% |6% | 10h— 114 11}xd) ... 
3,000 Do. do. do. 7%Pref. ... | | | 14 —15 | 15 — 15h | 152 | 148 
50,000 Do. do. do. 44 Mort. Deb. Stock |Stock .. | ... (104 —107 104 —107 we 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. ...| 10 124% 124% (10% 19 — 21 19 — 21 £03 | 193 
200,0007 Do. do. do. 44% Deb., 1896 100 44% | 44% | 44% (102 —104 102 —104 nin ve 
10,000 Pref. £10 paid 10 (5% |5% | 153 | 168— 158 
350 Telegraph Consta, and Main ‘ | (15% 20% (20% | 48 — 45 43 — 45 xd) 44 432 
150,000 ‘ do. do. 5 % Bonds, red. 1899 | 100/5% 5% |5% 104 —1 104 —107 xd| ... a 
54,0007, Waterloo and City Railway, Nos. 1 to 54,000, £4 paid ...| 10 43— 48 | 48 


+ Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


{| Last dividend paid was 50°/ for 1890, 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Crompton & Co,—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§; 1890—8°/,§. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


rrr Electric Supply Company, Ordinary of £5 (fully paid), 
Chelsea Electricity Supply. Ord., 63—7}. 
Do. do. do. Pref., 7—7%. 
Electric Construction Corporation, 6 % Debentures, 95—100. 
House-to-House Company (£5 paid), 4—4}. 
Do. . do. 7 % Preference, of £5, 8—84. 
Do. do. 44% Debentures of £100, 107—109. 


Bank rate of discount, 2 per cent. (February 22nd, 1894). 


Kensington and Knightsbridge Electric Lighting Company, Limited 
Ordinary Shares £5 (fully paid) 7?—8}; 1st Preference Cumula- 
tive 6 %, £5 (fully paid), 7—74. 

Liverpool Electric Supply, £5 (fully paid), 74—7}. 

London Electric Supply Corporation, £5 Ordinary, }—4. 

Yorkshire House-to-House Electricity Company, £5 Ordinary Shares 
fully paid, 53—6}. 


THE INCANDESCENCE LAMP.* 


By A. BAINVILLE. 


(Continued from page 734, Vol. 36.) 
CAUSES OF DETERIORATION OF INCANDESCENCE LAMPS. 


Tue incandescence lamp, even if perfect in its construction, 
could not have an indefinite duration. In fact, the numerous 
improvements introduced into its manufacture have not 
appreciably prolonged the duration of a lamp burning at a 
constant difference of potential ; we have only succeeded in 
considerably increasing the mean duration of the normal 
lighting, or, in other words, preserving for a much longer 
period the initial luminous power. This is, it is true, the 
really important object, from a practical point of view. 
Those lamps that give durations of 10,000 hours and more 
lighting, that are sometimes quoted as phenomenal, are, as a 
rule, of very bad quality, and, as a rule, have only attained 
this vitality by a considerable lowering of their luminous 
power during the first hours of their existence. The object 
to be aimed at should therefore be to lengthen the period 
during which the incandescence lamp furnishes a constant 
luminous power, and certainly there is much to be done in 
this direction ; as to prolonging its duration after this lumi- 
nous intensity is appreciably lessened, it seems to be useless, 
and besides, experiment shows that nothing more can be 
attempted in this direction. This limit to the duration of 
the — depends on various causes, which we now propose 
to discuss. 


the case, however. Besides the fact that practically we 
cannot hope to obtain an absolute vacuum, a that even by 
driving out the air with an inert gas we cannot eliminate all 
traces of oxygen from the bulb in which the filament burns, 
there are other deteriorating influences that would be suffi- 
cient in themselves to destroy the filament. 

It is very certain that oxygen, whatever form it may take 
inside the bulb, and in however small a quantity it may 
exist, has a disastrous effect on the incandescent filament ; 
it is, in fact, very probable that it is constantly regenerated 
in the bulb by the disintegration of the oxides that it forms 
in conjunction with carbon, and that consequently even an 
infinitely small quantity would be capable of completely 
destroying the filament. This oxygen, which exists in the 
bulb, is attributable to the air left in after the exhaustion 
has been completed, and to the aqueous vapour that clings 
persistently to the sides of the bulb, and that is introduced 
during the blowing, both by the blower himself and by the 
combustion of the gas that feeds his blowpipe; oxygen may 
also be produced at the moment the filament is lighted if it 
has been carbonised at too low a temperature. 

Another, and quite as fatal a cause of deterioration, is due 
to the molecular disintegration of the particles of carbon in 
the incandescent filament. This phenomenon may be com- 
pared to a kind of evaporation of the carbon; it is very 
certain that at the high temperature to which the carbon of 
the filament is brought, its molecular tension is considerably 
diminished. 

These two causes, the effects of which are somewhat diffi- 
cult to separate, produce the blackening of the bulb; they 
are of less importance in proportion as the lamp is better 
made. The more complete the vacuum and the denser the 
carbon, the less rapidly will these two phenomena show them- 
selves. It is principally during the earlier part of the period 
during which the lamp is in service that the destructive 
acticn of the oxygen will be manifested, owing to the fact 
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that as the blackening is produced, the bulb becomes more 
and more heated, and the phenomenon of disintegration, of 
which we have spoken, is produced with less and less facility. 
The effect due to the second cause should be uniform at least 
for the layer deposited by flashing on the filament, a layer 
consisting, as we know, of a very dense layer of carbon, it 
must necessarily increase when the core of the filament is 
reached, the density being much less there; as, however, at 
this moment, the resistance of the filament is appreciably 
increased, and as its temperature is consequently greatly 
lowered if the difference of potential has remained constant, 
it is probable that the destructive effect due to the mole- 
cular disintegration is not appreciably increased. 

Under certain —_— conditions, we can observe very 
clearly a curious phenomenon, which also tends to destroy 
the filament. One branch of the filament of a lamp over- 
run to about 25 per cent. above its normal voltage takes 
after a little while a brown tint, similar to that of an oxidised 
filament. What is the cause of this fact? Is there local 
oxidation, which would suggest the existence of a kind of 
electrolysis of the atmosphere of the lamp; is there a molecu- 
lar transportation of the particles of carbon, such as we 
observe in tubes of rarefied gases under the influence of 
discharges, when finely pulverised bodies that are good con- 
ductors, on being placed on the negative electrode, are clearly 
seen to be conveyed towards the positive electrode. This 
last hypothesis, which seems the most probable, would explain 
the superiority of the alternating current over the continuous 
current for feeding incandescence lamps, a superiority which 
has already begun to be noticed. 

The phenomena observed by Crookes, and considered by 
him to be peculiar to rarefied gases (radiating matter), such 
as this molecular action, the mechanical effect of which is 
well known, certainly exercise a destructive influence on the 
filament. Moreover, what is known as the Edison effect 
seems to prove that this molecular action plays an important, 
or even the principal, part in the destruction of the lamps. 
If a plate of metal is placed inside the bulb of an incandes- 
cence lamp, between the two branches of the filament, we 
find that this plate is charged negatively at the same poten- 
tial as the negative electrode of the filament. This charge is 
most probably due to the atoms of carbon drawn from the 
negative branch of the filament, which are projected in all 
directions, and which strike against the plate, and we find, in 
fact, that the charge of this plate is greater in proportion as 
it is nearer to the negative branch of the filament, and, con- 
sequently, receiving the greater number of atoms. In some 
lamps that are past service, we can see a clearly-defined out- 
line of one of the branches of the filament on the blackened 
bulb on the side opposite to the branch that is broken ; this 
sort of molecular shadow is a fresh confirmation of the 
molecular action theory. Lastly, we can attribute to the 
same phenomena the fact already mentioned, viz., the different 
aspect presented, after some hours of lighting, by th: two 
branches of the filament of a greatly over-run lamp. 

The successive lightings and extinctions, which natur.lly 
give rise to rapid dilatations and contractions, i.¢., to con- 
siderable molecular work, must have a disastrous influence on 
the filament, the structure of which must, after a time, be 
considerably altered. 

It is, besides, very probable that the action of the electric 
current, both by itself and in combination with the action of 
the gaseous residuum enclosed in the bulb, constitute elements 
of destruction. An irrefutable instance of the destructive 
action of the current is the presence of a luminous glow at 
the points where the filament is jointed. Although, as we 
have already explained, this effect seems to be produced when 
the jointing is too weak or imperfect, it manifests itself in 
certain cases without there appearing to be any defect of con- 
struction, particularly in lamps of high voltage. We have 
had an opportunity of observing it very clearly in lamps sub- 
jected to the action of Tesla’s high tension currents. In 
this case theeffect becomes absolutely characteristic ; we have 
to do, indeed, with a discharge in the form of streams, and 
sometimes even of sparks, while the glow resulting from bad 
jointing is of less certain origin, and is sometimes quite 
different (see jointing of the filament). We had to separate 
the two branches of the filament by an interval of about 
25 millimetres, in order to stop this discharge, which almost 
rendered the lamp unfit for use. A similar phenomenon had 
been observed by Khotinsky, when he was studying the manu- 


facture of lamps of 200 volts, i.c., at an infinitely lower differ- 
ence of potential ; he had even proposed, with a view toavoiding 
destructive action, to place a glass screen between the two 
poles of the lamp. These discharges, which should not be 
of much importance in lamps of ordinary voltage, seem in 
all cases to render inferior lamps with a high difference of 

tential, at all events, those constructed on the usual lines. 

e have discussed the normal causes of destruction of lamps, 
i.e., those causes that are independent of the construction or 
working of the lamp; we now have to speak of accidental 
causes. The most important, and at the same time the most 
frequent, is the want of regularity in the current. 

This cause tends in two ways to bring about the destruc- 
tion of the lamp. It raises the temperature to which the 
filament should be brought normally, and consequently 
encourages the normal causes of deterioration just enume- 
rated; it may even, if the variation in the difference of 
potential is sufficiently great, bring about the immediate 
destruction of the lamp; to do this, in fact, the temperature 
has only to be raised to the point of fusion or volatilisation 
of the carbon. Now, we have seen that slight additions in 
the difference of potential correspond to the enormous rises 
in temperature to which the filament is subjected. But these 
variations of temperature, and this is the second dahger from 
the oscillations in the current, provoke considerable mole- 
cular work in the filament, and may consequently bring about 
its breakage by causes of quite a mechanical nature ; varia- 
tions in voltage may therefore be disastrous, even when they 
tend to lessen the normal difference of potential. 

The position in which the lamp is placed may often prove 
to be a cause of deterioration. The filament of a lamp 
brought to incandescence loses that elasticity that we observe 
in it when cold, and which keeps it in perpetual vibration 
when the lamp is not lighted ; it becomes soft. This fact is 
generally known, and we can, besides, easily see it for our- 
selves by shaking a lamp before it is lighted, so as to make 
the filament vibrate violently. As soon as the lamp is lighted, 
these rapid vibrations of the filament slacken, and at the 
same time diminish in amplitude, ceasing altogether as soon 
as the normal degree of incandescence is reached ; the lamp 
may then be shaken without reproducing the vibrations that 
were obtained from it when cold ; after a few slow oscilla- 
tions the filament again becomes motionless. Having lost 
its elasticity and become soft, the carbon can no longer re- 
tain a position out of the vertical, when it is, as in the lamp, 
suspended by one extremity, and free at the other ; therefore 
if it is placed differently, it will tend to regain this position. 
It follows, therefore, that the filament of all lamps that are 
not placed vertically will tend to bend, and this fact is ob- 
served every day. This inflection may become so great, that 
the filament touches the bulb and cracks it, thus destroying 
the lamp. This is constantly the case, and whenever it 
happens, the lamps have occupied a slanting or horizontal 
position ; it is the more noticeable in proportion as the fila- 
ment is longer, and especially as the weight of the free ex- 
tremity is greater ; the looped filaments bend more quickly 
than the U-shaped filaments. Lamp makers, in order 
to guard against this, sometimes support long filaments 
at their free extremity by little platinum hooks which 
limit the inflection ; this, however, only makes matters 
worse, for the filament by constantly striking against 
these hooks, becomes injured after a time, whilst, 
when the lamp is lighted, these hooks absorb a certain 
quantity of heat borrowed from the filament and create on 
the latter, at the contacts, points at which the temperature 
is different, i.¢., at which the consumption is also different 
from that of the rest of the filament. In short, as far as 
possible, incandescence lamps should be placed in such a 
position that their filaments will bz vertical. Lamps placed 
in closed globes are generally short-lived. This is no doubt 
due to the fact that the buib becomes excessively heated «at 
certain points, in consequence of the diminution of the phe- 
nomena of convection which tend to eyualise its tempera- 
ture; the result is often a crack, which soon renders the 
lamp unfit for use. 

We will repeat here what we have already mentioned with 
regard to the socketing; if lamps are lighted after having 
been recently cemented, they are often immediately extin- 
guished, owing to the breakage of one of the wires that con- 
nect the lamp with the two contacts of the socket. This 
breakage is due, as we have said, to the electrolysis of the 
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plaster; but at the same time a considerable elevation of 
temperatare is produced in the socket ; this may, perhaps, be 
sufficient to crack the bulb near the socket. 


(To be continued.) 


AUSTRALIAN ELECTRICAL NEWS. 


[FROM OUR OWN CORRESPONDENT. ] 


In consequence of a recent decision of the Supreme Court, 
aldermen all over New South Wales are feeling very un- 
comfortable, not only as regards the safety of their seats on 
the Municipal Councils, but also as regards their pockets, 
with the result that there have been wholesale resignations. 
The case in question, known as Dearin v. Davis, was an 
action brought against Mr. Davis for having, whcn Mayor of 
Redfern, entered into a contract with the Redfern Council, 
_ the said contract being to supply the hotel occupied by Mr. 
Davis with electric energy for lighting purposes. It appears 
that the wording of Sections 33 and 38 of the Municipalities 
Act of 1867 issuch as to prohibit aldermen from entering into 
any contract whatsoever with the respective councils to which 
they belong. The intention was no doubt to prevent alder- 
men from abusing their positions by obtaining contracts 
from their Councils, and not to prevent them from obtaining 
gas, water, &c., from the Corporation works. The clause 
provides for a penalty of £50 for each time that the said 
alderman sits at the Council meetings after the commission 
of the offence ; it also provides that the whoie of the fines 
shall be handed to the informant, provided that he or she is 
a ratepayer of the municipality. In consequence of the said 
action, four other aldermen have had to resign their seats for 
a similar reason, ard have had served upon them writs 
amounting to £650 in each case. The whole of the alder- 
men of the Bathurst Municipal Council have refused to sit 
until an Act has been passed protecting them from the con- 
sequence of having used gas from the Corporation gasworks ; 
to prevent blackmail, friendly suits have been instituted 
against each alderman. A strong deputation of aldermen 
waited upon the Colonial Secretary, Mr. Brunker, to 
a out the inconvenience caused, and to ask him to 

ve an amending Act at once passed to overcome the difli- 
culty, a8 it is felt that until this is done no alderman is safe 
in taking his seat at a council meeting. The Colonial Sec- 
retary consented to have this carried out at once, and has 
given notice of his intention to ask for leave to suspend the 
standing orders, to allow of the Bill being passed at one sit- 
ting in all its stages. The towns of Young Lambton, 
Penrith, Tamworth, and Newcastle, all have municipal elec- 
tric light plants, and many other municipalities provide gas 
for lighting and other purposes to private consumers. 

A recent paragraph in the REVIEW gave an account of 
some long distance telegraphic experiments; similar trials 
have recently been carried out in Australia, resulting on 
Sunday, May 26th, in very successful speaking between 
Derby, West Australia, and Cape York, Queensland, a total 
distance of 7,341 miles. This was done by an arrangement 
with the officials in all the colonies, by connecting together 
in series all the main lines round the coast, through Perth, 
Adelaide, Melbourne, Sydney, and Brisbane. 

Major Panghorn, president, of the World’s Transportation 
Commission from America, which is now visiting Australia, 
stated the other day that he considered the system of train 
lighting used on the South Australian railways better than 
anything the commission had seen anywhere in the world. 
In this system, put in by the Brush Electrical Engineering 
Company, the dynamo is driven from the axle of the car 
wheels of the guard’s van, charging a set of accumulators, 
as was formerly used on the Midland Railway; one of the 
principal points of interest in this installation being that 
the car carrying the plant is a bogie-car, and therefore 
required special arrangements for driving from the car axle. 

A slight impetus has been given to the electrical industry 
here by the issue of the pians and specification for the 
lighting of the Naval Depot at Garden Island, particulars of 
which I hope to give in my next letter. Two large American 
insurance companies—the Equitable and Mutual, of New 


York—who have both erected massive buildings in Sydney 
and Melbourne, have decided on lighting by electricity. In 
Sydney, the Equitable building was fitted during building by 
the Brush Electrical Engineering Company with an interior 
conduit system, combination gas and electric fixtures being 
installed everywhere (mostly hideous in design) ; the Mutual 
building being wired throughout by the builders with all 
electric fittings, switches, &c., complete. 

It is reported that the projected tramline, known as the 
Field of Mars Tramway, is to be an overhead eiectric line, 
Mr. Drane, chief engineer to the Railway Department, who 
has recently returned from a trip round the world, having 
reported very strongly in favour of electric traction. 

The second report of the Committee, appointed at the 
Postal Conference held at Hobart in 1892, for the purpose of 
drafting a code of rules and regulations for the erection and 
laying of electric light and power wires, has been recently 
published. The Committee signify their approval of the 
Victorian Electric Light and Power Bill, and recommend it 
for adoption by the other colonies, with a few amendments. 
The report also advocates the placing of all wires underground 
in the busy parts of a city, where wires are apt to become 
crowded. The recommendations of the Committee are as 
follows :—“ In view of the rapid extension of electric lighting, 
and the introduction of electric tramways, it is, in the opinion 
of this Committee, desirable that uniform legislation should 
be introduced at an early date, and it strongly recommends 
that ¢ffect should be given as soon as possible to the 
three resolutions passed by the committee at its first con- 
ference in Sydney, viz.:—1. That it is desirable that the 
laws and regulations relating to the erection of electric light 
and power wires for the supply of electric energy should, as 
far as possible, be uniform throughout the Australian 
colonies. 2. That no local or municipal authority, company, 
or person, shall be allowed to lay in, or erect on, or along any 
street or public thoroughfare, any electric light or power 
wires without statutory authority. 3. That a board of con- 
trol, consisting of, say, three members, be appointed in each 
colony, under whose supervision all works relating to electric 
lighting and the transmission of power shall be carried out 
in accordance with the rules and regulations approved by the 
Governor in Council, and that a central or inter-Colonial 
board of control, consisting of representatives from the local 
boards, should also be appointed to make such amended 
rules and regulations as may from time to time be necessary, 
and to deal with matters cognate thereto. In any case the 
committee recommends that each Government should at an 
early date appoint a properly qualified inspector, whose duty 
it should be to make periodical inspections of all electric 
light and power leads, and see that all works connected 
therewith are carried out in accordance with the regula- 
tions.” 


ECONOMIC TESTS OF ECONOMISERS. 


Tue recently issued report of the National Boiler Insurance 
Company gives particulars of some trials made at the works 
of Messrs. Green & Son, Limited, of Wakefield, under three 
conditions. (A) The ordinary system, in which the feed is 
free to enter any pipe and rise up it at any speed. (B) In 
which water enters the bottom box of one row of tubes 
only, and passes up the pipes of this row and on to the 
bottom of the next row, and so on, all the water passing 
through the pipes of each section. (C) Same circulation 
as (B), but of Calvert’s type. In each there were 128 pipes, 
and the water entered at the chimney end. The econo- 
misers were supplied with hot gases from a pair of 26} feet x 
7 feet, and 264 feet x 7 feet Lancashire boilers, with a total 
grate area of 70 feet, and a heating surface of 1,435 feet, the 
ratio being thus 1 to 20}. The heating surface of the econo- 
misers was 1,280 feet, being as 1 to 1°12 of boiler heating 
surface. The ratio of grate to total heating surface is thus 
1 to 38°8. We need not particularise the weighing of coal and 
water, or the collection of the flue gases, which were analy 

on the spot by an Orsat’s apparatus, but will simply give a 
few of the leading data and results obtained by the three 
tests of eight hours each. For some reason the air excess 
was considerably less for (C) than for (A) and (B). This, 
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| 
ney of course, improved the efficiency of the boiler for the Cal- as many of 
. : is personal observations on its construction and operation. 
Tn vert test, and a8 a result the Calvert economiser was supplied ““"The plant is used to transmit energy from a waterfall to sub-stations 
wi y y pe at Pomona, 13 miles distant, and San Bernardino, 28? miles distant, 
3 OY ture, and it seems likely that this had the effect of reducing from which points it is distributed for incandescent and arc lighting. 
ae the percentage of total work done by the economiser. Hence _It consists of a Pelton water-power plant and a Westinghouse alter- 3 
om it happens that whereas the Calvert economizer did a less per- ating current transmission plant in which generators supply current 
ua ‘akan ease ° sets of raising and lowering transformers operating at 10,000 volts i 
all centage of the total work of the combination its efficiency and delivering current to the local circuits at 1,000 volts. ; 
was considerably greater, and the combined efficiency of boilers The water-power for this plant is derived from the San Antonio 
and economiser is greater. The trials cannot be taken as being creek, which is chiefly supplied by the melting snows and the rains 1 
the conclusive, for on show the Calvert economiser both better 0 San Antonio Mountain. Side canyons, however, also farnish some | 
ine 4 water. e creek flows for several miles through a narrow valley a 
she and worse than the others, and yet both results could be the os end of the San Antonio canyon in a bed which it has . 
. anticipated from the one difference in the airsupply. Indeed, — washed for itself in the layer of boulders and gravel formed by the ‘ 
= their chief value appears to be in showing the effect of re- _ action of an immensely larger stream in past ages. 
duction of air excess, the boiler efficiency being very greatly At the lower end of the valley a sharp ridge extends eastward from 
the augmented, as much as 61 per cent. of the heat of the fuel the side of a neighbouring mountain, from which it originally split 
e of bei heegtenl by the boil Pig seule 66-4 fer tot off, and blocks up the valley except at a narrow place at which bed- 
d Ing aosor y the boilers, a8 against only vo's lor rock is exposed and through which the stream plunges suddenly 
“ (A). The tests (A) and (B) were condacted under viry downward at least 90 feet between precipitous walls of rock, forming 
similar conditions however, and appear to show practically dlise thio fall" part 
u all, r ii m abou 
1 it 200 feet above the falls into a canal which conducts the water toa 
sie ‘ ‘9 13 perhaps mp » tunnel passing through the ridge. At the other end of this tunnel 
. says the National Boiler Insurance Company, and if we note _ the water enters a Jarge pipe leading to the power house, which is 
und that in the ordinary type there is practically the same tem- _located 412 feet below the level of the outlet cf the tunnel. ; 
yme perature at the top of each section of pipe, it becomes appa- E = vertical ~— of the pipe-line, giving the sizes of the pipe, 
rent, as we have once before remarked, that the rate of ascent BS: 
ing, in the pipes is proportionate to the temperature to which they 
are exposed, the pipes nearer the boiler doing more work than de rolmer booe 
uld those nearer the chimney. For small economisers it matters re. iz 4 
nds perhaps very little which system is employed. For large Ta wan vee =e ¥ 
the ones, we think the division of the whole into two, three or %»« SR 1 ark} — 
jon- more sections (each of the ordinary system) is on the whole the : fo" —Pewcromal"’ Sg 
the most rational plan to adopt, but to place every box of pipes gy..,|_ [| eRe 
ght in series considerably adds to the resistance. In the present — 
lend trials the few sections into which the 128 pipes would be ? Fic. 1. 
ian arranged—probably 16—doubled the pressure difference at ; 
ny) the two ends. We have advocated for some years the com- The pipe is of sheet steel, double-riveted throughout, and was 
any bined series-parallel system for large economisers, and Messrs. _ delivered on the ground in sections having a length of 11 feet 6 in ches 
wer Green now make their large installations on this system. These sections consist of four sheets each 3 feet long. : 
on- The diameter of the pipe up to within 450 feet of the power- 
ach house is 30 inches, with the exception of the length which connects 
tri ‘ B. c it to the sand box at the top of the pipe, which length is consider- 
“TiC ably expanded, so as to allow the water to flow slower on enter- 
out ing, and thus to reduce the entrainment of air. Near the power 
the Per cent. of carbon value in coal... 98 98 94 house a “ reducer ” is inserted in the pipe to reduce the diameter to 
nial Value of 1 1b coal per Thomson's 14,869 14,869 14,076 24 inches, and this size is maintained from this point to the power 
ocal calorimeter units. units. uvits. house. The pipe was designed to carry 2,000 miner's inches of water 
Carbonic acid in flue gases oe 74% 80%, 9°1%, (measured under a head of six inches), without unnecessary loss by 
ded Air excess ... eae war oe | 531% 52°1%, 50°7% friction. The capacity is equivalent to 50 cubic feet per second, or 
ar, Nitrogen, &c. es em coe | 395% 39°9% 40°2%, 1,882 horse-power at 390 feet effective head, assuming a wheel ; 
the Volume of gases per 1 lb. coal, efficiency of 85 per cent. This is nearly three times the power for ' 
an cubic feet ... 2m ee we 316°2 300°0 248°9 which the present station was built, but the extra capacity of 1,000 
Weight of ditto, lbs. tne a 27°36 26:0 21°7 horse-power obtained by increasing the capacity of the pipe costs so { 
uty Ditto, including steam form Bit 27-9 26°52 22°26 little when compared with the cost of building an entire new pipe 
trio Units of heat supplied to econo- line, that it is much more profitable to lay the larger pipe in the first 
ted miser per lb. of coal... i 4,752 4,529 3,650 place, if sufficieat water can ultimately be develo to utilise the 
sle- Ditto lost inchimney ... ...| 2,790 2,516 2,109 added capacity. 
Heat transferred to water in econ The thickness of the pipe is increased as it nears the power house 
miser ve am He sith 1,670 1,624 1,479 to provide for the increase in pressure in the lower parts. At the 
Heat transferred to water in boilers 8,125 8,215 8,410 first bend it is made greater than that of the sections above it on 
Total absorbed heat ns a 9,795 9,839 9,889 either side, because the pressure on it is greater. After passing the F 
Percentage due to economiser .... 17 16} 15 second air valve first No. 10 and then No. 8 steel is used, the latter 
Temperature of feed hs tod 57° 59° 57° size being continued to within a short distance of the power house. 
Temperature of outflow ... we | ~6253° 248°3° 229° The last few lengths are of No. 6 steel. 
Temperature of entering gas ...| 722° 726° 669° The horizontal distance between the mouth of the tunnel and the 
Temperature of chimney ... we. | 491° 412° 400° power house is 1,940 feet, and the difference in level between the i 
nee Evaporation from and at 212°... 9 95° 10°2° 10°05° tunnel and the floor of the power house is 412feet. The total length i 
Efficiency of economiser ... we | 34°6% 35° 40°49 of the pipe, following the line, is 2,370 feet. 
rks inl x 7% » The sections of pipe as received from the makers were coated with 
ree asphalt both inside and out, and parts of this coat were, of course, 
d is scraped off through rough handling. After the pipe was laid and 
In jointed, a man went through it and painted the joints with hot i 
bes asphalt to prevent rusting. 
n order to protect the pipe from the great changes in tempera- 
the LONG DISTANCE TRANSMISSION AT 10,000 ture which occur in the mountains between midday and midnight, ' 
in earth and loose rock were placed around and on top of the pipe ; 
“ha VOLTS—-THE POMONA PLANT.* without any tamping, and where enough earth could not be con- 
pes veniently obtained, brush was cut and piled on the pipe and covered 
’ with a light layer of earth and rock. 
n0- By GEORGE HERBERT WINSLOW. The lower end of the pipe is closed by means of a 24-inch Ludlow 
L Xx gate-valve, which is bolted to a cast-iron flange riveted to the end of 
otal Taz Pomona plant was installed in the summer and fall of 1892 for “he pipe. 7 
the the San jonas a Light and Power Company, of Pomona, Cal. It was The stem of the valve is geared to a small hand-wheel, partly on : 
anna increased in the following spring, and early last year the capacity of  ®Ccount of its weight, but chiefly in order that the gate may not be } 
: the plant was doubled by duplicating the entire equipment. At the shut too quickly, as otherwise the pipe would be subjected to severe : 
ng present time, when the plant has been in regular operation for more strains, resulting from suddenly checking the velocity of the column ‘ 
hus than two years, and its complete success has established confidence of water. Foruse under heavy pressures the gearing is also necessary f 
and in the successful outcome of many similar projects of greater magni- in order to be able to move the valve at all. The head of water 
aod tude, it seems fitting to present a careful description of the entire on this plant is so great that it is impossible to open the valve when 
i installation. The electric plant was installed under the personal the pipe is full, and, after closing the valve, it is necessary, before 
yea raising it, to partially empty the pipe by means of a relief valve 
iree * Read before the American Institute of Electrical En gineers attached to the pipe close to the gate. The relief valve is 
cess 4 
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increase of pressure in the Pipe ; such, for example, as would occur 
should any obstruction partially close the opening of the gate. It 
has a circular valve so proportioned that a slight movement of it will 
afford a large opening for discharge. The valve is held in place by a 
weighted lever, and is set so that a very slight increase above normal 
pressure will cause it to open. 

The gate is connected by a tapering pipe of steel to a horizontal 
cylindrical steel receiver 20 feet long and 42 inches inside diameter, 
from which the water is distributed to the wheels. The object of 
such a large receiver is to avoid the loss in head which would be 
occasioned by the eddies formed when drawing the water from the 
side of a smaller pipe. It also serves to keep air from being drawn 
into the discharge pipes in case it accumulates in the receiver. 

Two tapering cast-iron pipes (a large and small one) are bolted to 
the lower side of the receiver at an angle of 30°. These pipes con- 
duct the water from the receiver to the under sides of two inde- 
pendent Pelton water wheels, which drive an alternating current 
generator and its exciter. 

To the end of each pipe is attached a Ludlow gate-valve, the stem 
of which passes horizontally into the dynamo rcom through a bush- 
ing in the concrete wall. The larger of the two stems is geared toa 
hand-wheel ; the other is fastened directly to a smaller hand-wheel. 
The flow from each pipe can thus be conipletely controlled from the 
dynamo room. The pipe running to the generator wheel is provided 
below its valve with two nozzles cast in one piece and attached to 
the valve by means of a limited ball-and-socket joint, which permits 
them to be moved vertically to deflect the water. (See fig. 2.) 

The pipe supplying the exciter wheel has below its gate a throttle 
valve, the stem of which passes through the wa! into the dynamo 
room, where it can be connected to a governor. The wheels are 
located directly below and in the plane of the receiver and above a 
raceway which conducts away the water after it drops from the 
wheels. 

The speed of a Pelton wheel is dependent for a given load and 
head of water upon the amount of water striking the whee], and 
therefore to maintain a constant speed this amount must be changed 
every time the load changes, and in proportion to the latter. In the 


Fic, 2.—WaATER-WHEEL WITH DEFLECT- 
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case of the generator wheel this change is produced by deflecting the 
water. Constant speed regulation may also be obtained by throttling 
the water, as is done in the case of the exciter wheel. When the 
water is throttled there is loss in effisiency due partly to the scatter- 
ing of the water as it flows from an aperture which it no longer com- 
pletely fills (which causes much water to miss the buckets), and 
partly to the loss of head caused by friction in passing through the 
valve. With the deflecting nozzle there is no loss of efficiency due 
to this cause. There is, however, a great waste of water at light 
loads, sinc2 under a constant head the same quantity of water must 
be disp of at all loads, and for light loads the greater part of it is 
wasted. To avoid this loss the use of a reservoir naturally suggests 
itself. It is an unfortunate fact, however, that high heads are con- 
fined to mountainous countries and that there a reservoir usually 
necessitates a high and consequently costly dam. The necessity of 
building a dam to withstand freshets so increases its cost as to make 
the use «f a 1eservoir commercially impossible with high heads. 
Therefore, the water must continue to be wasted, and the chief 
apparent objection to deflecting nozzles is seen to be of no impor- 


A set of tips of different diameters is supplied with each nozzle, so 
that the size of the jet used may correspond to the maximum load 
and thus unnecessary waste of water be avoided. The tips for the 
generator wheel range from one and one-half to two and one-half 
inches in diameter, while those for the exciter are from seven- 
sixteenths to three-quarters of an inch. When tips are used of the 
pl size for the full load there is no need of throttling at the full 

, and, therefore, no loss from this cause; and with the deflecting 
nozzle there is no waste of water at full load, so that for full load the 
two arrangements are equally good. This is not, however, the 
normal condition of operation of a lighting plant, for in such a plant 
each dynamo is driven by a separate whee), and the load is constantly 
changing, so that here the deflecting nozzle has the advantage. The 
d flecting nozzle is also to be preferred under high heads, to avoid 
the risk of straining the pipe by suddenly checking the flow of water, 
a3 would be necessary with a throttle valve if the entire load were 
suddenly thrown off. 

Re ion by throttling is, therefore, only advisable in cases where 


the head is not excessive, and where the quantity of water obtainable 
is limited, as is the case where it has to be stered in and supplied 
from reservoirs, or when the supply is liable to sudden stoppage. 
The writer recalls instances of its value in cases which occurred while 
he was at Bodie, Cal., in the Fall of 1893. There the water was con- 
ducted 4,700 feet in an open ditch to the pipe, and was delivered by 
the pipe under 350 feet head to drive an electric generator for a 
12-mile synchronous power transmission. In cold weather anchor ice 
would form and suddenly block up the ditch at some curve, and the 
water pressure would begin to fall slowly owing to the gradual 
emptying of the pipe, which could no longer be kept full by the 
diminished flow from the lower end of the ditch, which now acted as 
a reservoir. Having thrct‘le valves in the nozzle, however, very 
little water was wasted, and the plant was thus kept running until 
the ditch was cleared, whereas with a deflecting nozzle the pipe 
would have been quickly emptied, even if the gate valves had been 
used as throttling valves (which is feasible if the load only varies 
slightly). Sometimes the head became so low that it was necessary 
to throw off part of the load and to run at reduced speed, to keep 
the motor in synchronism. 

As already stated, the speed of the generating wheel is maintained 
constant for different loads by deflecting the stream. This is done 
by raising or lowering the deflecting nozzles from the dynamo room 
by means cf a lever fixed to a shaft which passes through the wall 
and carries a short lever connected to the nozzles by alink. The 
weight of the nozzles is counter-balanced by a movable weight on a 
horizontal lever arm fixed to the shaft. The change of position of 
the nozzles is made automatically by the use of the Pelton differential 
governor. The ability of this governor to keep the generator ata 
practically constant speed depends on the governor being driven 
at a constant speed. I say practically constant, for there must be 
some change in speed before the governor can act, and then an appre- 
ciable time is required for this action to produce its effect. The 
constant driving speed in the present case is furnished by the exciter 
wheel shaft. The arrangement for governing is briefly as follows: 
The generator is geared to stop itself by turning the water off the 
wheel and the source of constant speed is geared to speed up the 


Fic. 3.—WAaATER-WHEEL GOVERNOR. 


generator by a contrary action. These two actions neutralise each 
other when the generator speed is the same as the fixed speed, but when 
either preponderates the difference acts. Thus an increase in generator 
speed will act to stop the generator, while a decrease, by making the 
fixed speed predominate, acts to speed up the generator. The 
governor consists, in part, of two similar mitre-wheels which are 
mounted upon pulleys and placed face to face, loosely, upon a hori- 
zontal shaft, and are driven at equal speeds in opposite directions, one 
by the generator shaft and the other by the exciter shaft. The speed 
of the pulleys is 200 revolutions per minute. In fig. 3 it will be seen 
that between these wheels, and at right angles to the supporting 
shaft, there is fixed to the latter a cross-bar carrying two mitre- 
wheels, one at each end, which mesh with the two oppositely revolving 
mitre-wheels first mentioned. The result is, as long as the two out- 
side wheels are revolving at the same speed, the two central wheels 
will merely revolve upon their axis without tending to move in either 
direction the arms upon which they rotate. Now, if the generator 
speed increases, the corresponding side of each central wheel will 
have to travel faster forward than the other side travels backward, 
and the difference between these two movements will result ina 
movement of the central wheels in the direction of a faster wheel, 
and the cross-bar will conseqently move the same way. The shaft to 
which the cross-bar is attached will, of course, turn with it, and as 
this carries a pinion meshing in a toothed quadrant connected to the 
lever which controls the nozzles, the stream will be pulled away from 
the wheel until the generator speed falls to its normal value. 
int is quickly reached with a full load, owing to the drag of the 
Toad, but for a light load the inertia of the armature and wheel pre- 
vent them from responding so readily, and so makes the governor act 
onger than it should. Consequently the generator is not only brought 
to its proper speed, but is carried past it, which causes the governor 
to reverse, and sets up a regular see-sawing in the speed. This see- 
sawing is increased by ‘a certain amount of lost motion which 
exists in the governor and its connections, and by the action due to 
the fact that for a full head and light load the jets only impinge 
slightly on the buckets, and since the jets are round and their upper 
edges alone strike the buckets (which are themselves curved in the 
opposite direction), a slight movement of the governor produces 4 
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much greater change in the speed of the wheel under light loads than 
when the whole of each jet isin use. This effect of the jets is more 
marked when the governor is working to cut down the speed than when 
it is increasing the speed, because withdrawing the jets a given distance 
causes a greater change in the quantity of water striking the buckets 
than would be caused by advancing the jets an equal distance. The 
see-sawing will be further increased if the nozzles are not fully 
=n as they would then tend to fall away from the 
whee 

In order to avoid see-sawing it is the practice in this plant to 
reduce the head every morning during the light load. This is readily 
done by opening the extra 4-inch relief valve and allowing water to 
escape until the pressure has gone down to that corresponding to the 
desired head. The valve is then set tentatively until the pressure 
remains about constant, when the final adjustment is made by partly 
closing the valve on the generator wheel pipe. Meanwhile the 
governor throws more and more of the stream on to the wheel to 
compensate for the decrease in head, and the see-sawing stops. 
Where a deflective double nozzle is used it would seem advisable to 
have in the upper branch a throttle valve so connected to the deflect- 
ing levers that when running under light load the valve would be 
entirely closed and the regulation be attained by deflecting the open 
nozzle. When the whole stream of this nozzle had come into use and 
more water was required, the valve would be open. In this way the 
water would be used during light load under more favourable con- 
ditions than obtained with a simple deflecting nozzle, see-sawing 
would be avoided, and in case the supply of water became less, either 
suddenly, as by a sharp freeze, or gradually, because of diminished 
rainfall, the water would be used most economically and efficiently 
during the time of maximum load, which is the critical time. The 
effect of such an arrangement of the nozzles and valves would be to 
increase the capacity of the plant fora given minimum water supply, 
the period of minimum supply being precisely that in which all 
possible economies are of value. It might be suggested that tips of 
such a size be used as would bring both streams into full use during 
maximum load, aud that then no valves would be required, but 
against this is the fact that the maximum load (particularly ina 
lighting plant) does not reach the same value every night and that it 
is, therefore, always necessary to use tips large enough to meet the 
possible demand of any night. 

In order to avoid breaking the teeth of the quadrant in case the 
governor should continue to act after it has moved the nozzles to 
either their highest or lowest point, the pinion on the governor shaft 
is mounted loosely between the two laterally movable toothed 
rachets which normally hold it in a fixed position, but either of which 
will be automatically disengaged by an adjustable lug on the corres- 
ponding side and end of the quadrant when the latter reaches either 
of its extreme positions, and will thus allow the pinion to stop, 
though the shaft continues to turn. Both ratchets may be 
instantly disengaged by hand and the position of the nczzles be regu- 
lated by a hand lever when starting up, or in case of accident to belts 
or of decrease in head of water. 

To start the plant the governor ratchets are first disengaged and 
the exciter is brought to a moderate speed; the generator is then 
started and its field is charged ; it is then brought to about three- 
fourths of its full speed, and the speed of the exciter is then slowly 
increased until the cross-bar on the governor ceases to move. At this 
moment the ratchets are thrown in, and the governor takes charge of 
the generator speed. The speed of the exciter is now slowly in- 
creased to its full value, which of course brings the generator to full 


speed. 

The speed of the exciter wheel is regulated by a small throttle 
valve, the changes in the position of which do not have any noticeable 
effect on the pressure in the pipe, owing to the small size of the jet 
controlled. This valve is so made as to have an equal pressure on each 
side of its axis when partly open, and hence can be moved from one 
— to another with little effort, which makes it of special value 
or use with automatic governors. When tightly closed, however, 
the areas subjected to pressure are no longer equal, and the valve 
sticks tightly. To obviate this the edges of the valve are battered 
slightly so as to prevent it from being completely closed. 

An effort was made to automatically govern the exciter by means 
of a ball governor driven by a belt from the exciter-wheel shaft and 
actuating the valve by means of two leather friction cones acting 
alternately on a bevelled disc geared to the valve, but this proved 
unsatisfactory and was finally discarded, chiefly on account of the 
difficulty of maintaining the proper adjustment, by reason of the 
wearing away of the cones and of their swelling from dampness. The 
exciter was, therefore, controlled directly by hand for a long time. 
At present the valve is worked from a distance by a simple electrical 
arrangement devised by Mr. Imlay, in which advantage is taken of 
the fact that when the exciter is at full speed the movements of the 
valve necessary to regulate the speed are small. 

The device consists essentially of two fixed solenoids in ceries, 
energised by current from the exciter and normally acting with equal 
force on two iron cores supported respectively at the opposite ends 
of a walking beam connected by levers to the valve, their normal 
function being to keep the valve stationary. Lither of the coils may 
be short-circuited at will by means of a relay controlled by two keys 
and likewise actuated by current from the exciter. When either 
coil is short-circuited it ceases to hold its core, and the core on the 
other end of the walking beam is pulled down by its own coil, thereby 
turning the valve in acorresponding direction. In order that this move- 
ment may not be too rapid the coils and cores are immersed in oil, 
Which causes the coils to act as dash-pots to the cores; by this means 
the movement of the valve may be made as slight as is desired. 

_ The relay is not really necessary, but was used to break the circuit 
in experiments made before the plan of short-circuiting one coil was 

evised, and has been retained because very convenient. A moment- 
ary closing of either key suffices to correct any change of speed, such 


changes being indicated by the compensating voltmeter. The cur- 
rent in the coils is reduced by a resistance in series with them about 
equal to that of one coil, and the current for the relay is shunted 
from the resistance at about two volts. The current normally pass- 
ing through the coils and resistance is about 2 ampéres at 100 volts 
(about one-quarter horse-power) and when one coil is short-circuited 
the current in the other increases to 3 ampéres, so that the maximum 
power used is two-fifths horse-power. 


(To be continued.) 
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13,542. Matush electric hair waver.” A. Marcsa. Dated July 
15th. 

13,550. ‘Improvements in dynamo-electric machinery.” F. H. 
Rosce and E. A. Craremont. Dated July 15th. (Complete.) 

13,564. ‘Improvements in and relating to electric regulators.” 
W. V. Bonsor. Dated July 15th. (Complete.) 

13,573. “Improvements in multiple-switches for telephone ex- 
changes.” F. Stock. Dated July 15th. (Comp/ete.) 

13,618. “Improvements in or relating to electrically actuated 
mechanism.” S. F. Brrver. Dated July 16th. 

13,619. ‘Improvements in and connected with underground con- 
ductors for electric railways and tramways.” J. WETTER. (('om- 
municated by the Elektrizitiits Aktiengesellschaft yormals Schuckert 
and Co., Germany.) Dated July 16th. 

13,635. “Improvements in electric gas lighters.” H. G. Grizr, 
A. G. Grier, and A. S. Horrin. Dated July 16th. (Complete.) 

13,636. “Improvements in electric signalling apparatus.” L. S. 
CranpaLu. Dated July 16th. (Complete.) 

13,663. “Improvements in connecting plugs and switches for 
electric lighting and power purposes.” J. PgscneK. Dated July 
17th. 


13,670. “Improvements in and connected with electrical incan- 
descent lamps.” H.Coorger. Dated July 17th. 

13,689. ‘ Improvements in the manufacture of incandescent elec- 
tric lamps.”. A. V. Newron. (Communicated by A. Nobel, France.) 
Dated July 17th. 

13,695. “ Improvements in portable electrical railway carriage and 
other roof lamps.” H.W. Hxapianp. Dated July 17th. 

13,702. “ Apparatus for regulating or measuring electric currents.” 
H. Pieper (fils). Dated July 17th. (Complete.) 

13,727. “Improvements in or relating to combined alternators 
and dynamos and the like, and to the distribution of electricity 
thereby.” J. A. Kinapon. Dated July 18th. 

13,760. ‘Improvements in and in connection with the working of 
electric tramways on the accumulator system.” (. RaLziGH. Dated 
July 18th. 

13,872. “Improvements in or connected with steam alternators 
and the like and in the mode of operating them for the distribution 
of electricity.” J.A.Kixapox. Dated July 20th. 

13,900. “Improvements in galvanic batteries.” R. W. Gorpon. 
[Date applied for under Patents, \c., Act, 1883, Sec. 103, January 
31st, 1895, being date of application in United States.| Dated July 
20th. (Complete.) 


ABSTRAOTS 
OF PUBLISHED SPECIFICATIONS, 1894. 


5,863. ‘“ Improvements in fuse boxes for electricity supply mains.” 
H. Reason. Dated March 2lst. The inventor constructs improved 
boxes or covers with lids attached by hinges or otherwise and of such 
shape and arranged in such a manner that when one lid is op:ned it 
automatically prevents the cther lid or lids from being opened, and 
thus access can only be obtained to one main ata time. 2 claims. 


6,315. ‘An improved rotary electrical differential controlling 
device.” A.L.SHEparD. Dated March 29th. Relates to improve- 
ments in rotary electrical differential controlling devices, and is use- 
ful generally for controlling and regulating currents flowing in 
electric circuits, and more especially for controlling and regulating 
the current flowing in an electric arc lamp. 3 claims. 


7,050. ‘Improvements in electrically illuminated signs.” G. C. 
Fricker. Dated April 9th. A number of incandescent lamys 
arranged to illuminate any required device, pattern or writing con- 
stituting a sign, are used in connection with a rotary or other suit- 
ably controlled commutator so constructed and arranged that the 
lamps will be switched in progressively thereby either singly or in 
groups until the required number thereof are in operation together, 
and whereby the lamps will be afterwards cut-out aud extinguished 
either simulta: eously or progressively as may be desired. 2 claims. 

9,534. “An improved device for use with current meters in 
observing the charging aud discharging of electric accumulators.” 
A. Kotgz. Dated May 15th. Consists in adding an automatic side 
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shunt in charging to the current meter, which is so calculated that 
the current flowing through this side shunt is equal to the portion of 
current which is lost, that is to say, is equal to the difference between 
the charging and the discharging ampéres. 1 claim. 


%,647. “ Improvements in and connected with telephones.” J. 
Nicorson. Dated May 17th. Has for its object to absorb and utilise 
the maximum induced currents from telephone magnets by winding 
the coils of wire in cone form from the poles of the said magnets 
towards the neutral point thereof, thus increasing the action of the 
diaphragm, and, further, to utilise the sound waves from both sides 
of the diaphragm or diaphragms. 12 claims. 


10,331. “ Improvements in conductors and collectors for electri- 
cally propelled tramway and railway vehicles.” F.B.Brur. Dated 
May 28th. The inventor lays along the middle of the track a trough 
rail, presenting a continuous groove, and, at intervals, somewhat less 
than the length of the vehicle he fixes in the ground contact boxes, 
to which the trough rail is connected. 2 claims. . 


10,515. “Improvements in dynamo brushes.” W. H. FiEmina. 
Dated (Under International Convention) November 13th, 1893. The 
inventor arranges the gauze so that the wires cross each other 
diagonally across the length cf the brush, and subjects the brash 
afterward to a heavy pressure in a hydraulic press, by which means 
it is given a compactness nearly equal to a solid material without 
destroying its flexibility. 4 claims. 

11,059. “ Methods of, and apparatus for, varying the frequency 
and number of phases in a polyphase electric current, and for con- 
verting alternating electric currents into continuous currents, and 
for other purposes.” H. A. Rowzanp. Dated June 7th. Consists 
of a combination with a commutator, which may be either stationary 
or revolving, of brushes which may be either revolving or stationary. 
The bars of the commutator are jointed to conductors from the 
source of electricity, either directly, or by means of contact rings 
and brushes, and the current is carried from the commutator by 
brushes rubbing thereon, these latter brushes being either fixed or 
revolving independently of the commutator. 32 claims. 


11,136. “ Improvements in the regulation of electric distribution 
systems.” R. Woop. Dated June 8th. Relates to means of regu- 
lating the distribution of electricity supplying Jamps or other con- 
sumers of electricity in cases where the conducting mains are 
combined with accumulators, or are supplied from several sets of 
generators. 5 claims. 


11,323. “ Improvements in apparatus for the automatic trans- 
mission of signals through telegraph lines and cables.” A. Murs- 
HEAD and A. Fraszr. Dated June 11th. Relates to apparatus for 
the automatic transmission of signals through submarine telegraph 
cables or other telegraphic circuits, and comprises the provision of 
means whereby the signalling and curbing currents sent into the 
cable are made and broken at perfectly definite instants. 4 claims. 


11,587. ‘Improvements in the process of and apparatus for the 
electrolytic decomposition of solutions, and for the immediate sepa- 
ration therefrom of the liquid or dissolved electrolytic products.” 
L. P. Hut. (Under International Convention.) Dated November 
25th, 1893. Consists in effecting the immediate separation of the 
soluble ions at the —— point and instant where ard when they 
are generated. 5 claims. 


12,183. “Improvements in the conduit system of electric rail- 
ways.” J.E. Parker. Dated June 23rd. Relates to a system of 
underground electrical propulsion (commonly called the trolley 
system). 7 claims. 


12,283. “Improved block system on electric railways, and appa- 
ratus therefor.” E.Lanczun. Dated June 25th. Consists mainly in 
viding along the line a contact conductor divided into block sec- 
ions, which are connected to the main conductor for supplying cur- 
rent to the vehicles through switches that are automatically actuated 
by a vehicle on a section in such manner that tke preceding section 
which the vehicle has just left is thereby throwr out of circuit, so 
that any vehicle entering such section will not receive current, and 
will consequently remain stationary, while when the first-named 
vehicle leaves its section, it automatically puts the preceding section 
in circuit again, so that the vehicle thereon can proceed. 4 claims. 


12,400. “Improvements in regulators for electric arc lamps or 
lighting apparatus.” F. Suissz and P. E. Hennequin. Dated June 
26th. Relates to an electric regulator forarc lamps, characterised by 
the application of an escapement arranged to make and break con- 
tact, and thus alternately close and interrupt an electric circuit, 
which escapement controls the feed of the carbon, and consequently 
effects the automatic regulation of the lamp. 1 claim. 


14,492. “An improvement in the chamber or reflector for carrying 
the lamps used in photographing by the electric light.” A. G. 
Apamson. Dated July 28th. Consists in making the dome of the 
chamber or reflector of silk gauze or some such semi-transparent 
material. 1 claim. 

15,129. “An improved process for evacuating incandescent lamp 
bulbs.” A. Marianant. ted August 8th. The bulk of the lamp 
is provided with a small glass tube for the purpose of extracting the 
air and gases therefrom. Certain substances odegtel under circum- 
stances to generate gases or vapours, such as arsenic, sulphur or iodine, 
are then introduced into the interior of the bulb of the tube. The 
= thus generated are intended to combine with the gases generated 

y the filament of the lamp when brought to incandescence and form 
a liquid or solid precipitation. 2 claims. 

15,403. “Improvements in automatic alarm devices for use in 
connection with telephones and microphones.” C. H. KrurzFE.pr. 
Dated August 13th. Consists mainly of a rotary drum mounted in 
suitable casing, said drum having of projections or depressions, 


the first of said series consisting of one depression or projection, and 
each following series increasing by one, up to twelve or any desired 
number. These projections or depressions of the said drum are 
adapted when the same is revolved to contact with and operate a 
spring mounted lever, which is also longitudinally adjustable along 
the length of the said drum, so that its upper end may be brought 
into connection with any one of the series at will, and the said lever 
is suitably connected up to the button or contact of the microphone 
or telephone, so as to cause the motion of the said lever to be com- 
municated to the said button or contact. 4 claims. 


15,455. “ Improvements in telegraphic transmitters.” F.F.Howz. 
Dated August 14th. The object of the invention is to provide an 
improved transmitter, which may be operated by persons not versed 
in the art of telegraphy ; it consists of a plurality of movable discs, 
each carrying the necessary teeth to transmit the dots and dashes of 
a single character. 12 claims. 


17,498. “Improvements in or relating to electric alarm clocks.” 
E. Benest. Dated September 14th. Has for its object to provide 
simple and effective means for closing the circuit and actuating the 
alarm at the desired hour. 3 claims. 


19,934. ‘Improvements in and connected with secondary galvanic 
batteries.” G. Husner. Dated October 19th. Cellulose is treated 
with a solution of lead oxide dissolved in a large quantity of caustic 
alkali and sulphuret of carbon is worked into the resulting thick 
mass. The slimy Jiquid thus obtained can be applied direct for 
electric accumulators, or may be previously converted into a stiff 
porous tissue by spontaneous decomposition. 2 claims. 


20,596. “ Improvements in or connected with electric accumu- 
lators.” §.HammacHer. Dated October 27th. Claim:—A process 
for making electric accumulator plates, electrodes, or paste therefor, 
consisting in exposing the oxides of lead, manganese, or antimony, or 
a mixture of these oxides, to the action of sulphonic acid compounds 
of the phenol group, with the object of forming a porous coherent 
substance, substantially as described. 


22,637. ‘An improved electric uterine battery.” C. E. Heparp. 
Dated (Under International Convention) July 11th. Its objects 
are: first, to provide a battery that will become excited by contact 
with the secretions of the uterus and vagina ; and, second, to provide 
a battery that may be made to apply the fumes of a volatile 
— compound simultaneously with the electrical application. 
4 claims. 


22,965. ‘“ Improvements in or relating to electrically heating and 
welding metals.” W. P. THomrson. (A communication by ©. L. 
Coffin, of Detroit.) Dated November 27th. Relates to a carbon 
holder connected with an improved furnace or furnace box, and to a 
complete machine for welding metals, devised with special reference 
to welding rings, such as hub bands and other forms of hoops. 12 
claims. 


22,986. “ Improvements in and relating to primary batteries for 
producing portable electricity for light and power and other pur- 
poses.” C.J. Huspect. Dated November 27th. The main object 
of the invention is to provide a simple, compact battery, which may 
be used for any of several purposes, as for lamps for firemen, miners, 
bicycles, &c. 14 claims. 


23,858. “Improvements in the construction of instruments for 
measuring electric currents.” F.H. C. W. 8S. Crawcey, 
and A. SoamEs. Dated December 7th. Applies especially to volt- 
meters and ampéremeters, and relates to the structural arrangements 
of such instruments, whereby their manufacture is simplified and 
they are better adapted for use with high potentials. The operating 

are completely enclosed in a cast-iron case, which, whilst it 
safely encloses them, also prevents magnetic interference with the 
indications of the instrument. 6 claims. 


24,583. ‘Improvements in electric heaters, especially for cars.” 
G. H. Wuirrincuam. Dated December 18th. lates to an im- 
provement in electric heaters for cars, and provides for a pipe-con- 
structed electric heater. One object of the improvement in electric 
heaters is to construct an apparatus with a view to distributing the 
heat in the car to the best advantage, and to accomplish this in such 
manner that the resistance wire generating heat shall not be over- 
taxed. 7 claims. 


24,625. ‘Improvements in electric safety appliances for railroads.” 
E. L. Oncurr. Dated December 18th. Is especially designed for the 
purpose to automatically stop a train of cars if either of the rails of 
a section of the track ahead is broken, if a switch or drawbridge in 
said section is misplaced, if a car or similar object is on the rails of 
said section, or if the mechanism constituting said appliance is uot 
in perfect working order. 12 claims. 


24,745. ‘ Detachable ornamental fibrous plaster covers for electric 
light ceiling fittings.” F.J.Curtzy. Dated December 20th. The 
covers are modelled in various designs, and are then manufactured 
in fibrous plaster, and attached to the various stoneware and w 
electrical ceiling fittings, so as to form part of them without inter- 
fering with the electrical appliances, they can be removed or rep 
at will, and give an artistic and decorative finish to the whole. 
1 claim. 


25,289. “ An improved primary battery.” V.LupvicsEn. Dated 
December 29th. Relates to an improved primary battery cell or 
element, the chief advantage of which consists in the fact that for 
convenience of handling and transport it is provided with all parts 
necessary for working but only produces a current when it is sup- 
plied with a regular flow of water by means of an arrangement con- 
tained in the cell or element. 3 claims. ps 


